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FROM THE ERESIDENT

Greatingal I wiash you and tha Haval
Submarine League a productive and prosperocus 1988.

I have several items of good newa to relate.
Firat, the N5L and the DCNO {Subs), VADM Bruce
DeMars; USNs; bave agreed to the concept of a
clasaified Submarine Technology Symposium. This
avent is structured to provide a forum for the
technical experts in the fields that are ralevant
to futurs submarines to present their work to
their pears and, in the proocesa; stimulate Gthe
entire commundity toward technological advancement.
The Sympoaium will be held in early Juns, 1988 at
the Applied FPhysios Laboratory, Johna Hopkins
Oniversity 4in the Laurel Maryland facility.
APL/JHD personnel will play a major role ipn tha
organization and support of the aymposium.
Several ground rules apply.

. The Symposium will ba self-sustaining
through registration feea, without coat to the
governmant.

b FHo on=going Navy Programmatic topica ara
poceptable as agenda itema.

O The Sympoaium will be held at the Secrat
level.

d. Corporate attendess should be directly
involved in the JIRED process to be able to
eatablish their "need to know".

e, Attendapce will be by invitation.

Currant NSL Corporate Hembers anpd Havy
feoilities will be contacted by letter to solicit
their prospective attendeas. Thoss other HN3L
moembera who &are employess of Corporations not
ourrently an NSL Corporate Member may request an
invitation by writing to:

J111 Owens, Room 8-368

Applied Physica Laboratory/JHU
Johna Hopkins Road

laural; Maryland 20707



Flease provide a description of your ourrent
corporate assignment to help eastablish your
eligibility for attendanca.

Thia Symposium is an extremely ambitiocus
undertaking for the N5L; however, it should result
in time, with answera to the often heard questicn
of "where does the submarine force feel corporate
IRED should be emphasized?®™. VADM "Bud® Kauderer,
USH(Ret.), has been designated the SUBTECK Sympo-
slum Cheirman for the NEL. Good lucks Budl Thia
is an awesome responaibility.

Geoonds we have received Corporate funding
pledgea sufficlent to enter definite discussion
for the production of an hour-=long FBS dooumentary
entitled "Submarine Patrol.® It haa been about 17
years sipce an authoritative documentary has been
produced for the submarine service. When
completed; edited copiea of the dooumentary will
ba provided to the Nevy for recruiting amd
educational purposea. Copliea will glsc be
provided to NSL Chapters for their Public Affairs
Progran., Finally, ocoplies will be available fop
sale,

Thia project is also an ambitious one; but it
is a very exciting undertaking. It should help
foous the public's dinterest on the suboarine
service as the submarine’s role in national
deffense 1s becoming more vital,

Finallys I would like to announce for our
individual sembers that two=thirds of your annoal
dues have been determined to be tax-exempt. A
cartain portion {(1/3) has been deemed to have been
returnged to each member in the form of
informational material. Our treasurers Jason Laws
can answer your guestions if needad.

In summary, I feel very cptimistic about the
MSL for 1988, and the fulfillment of its mission
and objectives. Oocesionally I am disappointed



when a forsmer NSL sesber states that the NS is
not doing enough for the Aindividual. I always
hasten to remind Ethese 4individualas that tha
strength of the N3L is the sacrificea and dues
epch omember m@pakes to help the H3L sucoesafully
acoomplish its mission. I Tirmly believe that the
HSL is & great investment and something to be
proud of.

Shannon

EROH THE EDITOR

The Submarine Force has besn directed to
carry out RED programs which will  hopefully
improve our nuclear submarines in the next decade.
Additional money has been budgeted by the House
Appropriations Committee for FY'88 over and above
the Navy's submarine R&D request -- for specific
areas of submarine R&ED such as boundary layer
oontrol, ocompliant coatinmgs, hull tGtechnologlea,
advanced propulsion syatesas, automation and
advanced materials. This money is designed to
ensure that the HNavy makes ® good effort to
incorporate some of the developed new technologiea
into the submarines of the 1990a.

The Congress evidently belisves that the
Havy's requested submarine REP programs have not
réflected the potentiala of certain technologies
which can sarkedly improve our U.3. asubmarines.
It may bs noted that large sums of submarine R&D
poney have been spent and are atill being budgetad
for improvements in the areas of: morea capable
sonars (wide aperture arrays); a new fire control
system (SUBACS); and an improved power plant
{using & pressurized water reactor). For tha
technology areas specified by tha Congress,
morecver, there has been some RED money used, But
seamingly, such technologies -- as indicated by
the limited expenditures on them -- are thought to



offer little prospect for improvement of 0.35.
miclear submarinea.

This is understandable within the context of
the single-hull 0.5. submarines which have been

preduced over the past twenty years and duplicated
in the new 35H-21s.

The Congress however, has been regarding the
Soviet technological advances in nuolear subma-
rines &and have been led to believe that the
Soviata are producing better submarines with many
suparior capabilities -- in depth, apeed, surviva-
bility, mnor-acoustic signatures; ratio of power
plant welght to horsepower generated, automated
control syatems, ato,

But the Congress has seen thesa Soviet
advances Ain the coptext of double-hulled nuelear
submarines -- which our submariners have felt were
too expensive to build for the capabilities they
offer, and "they're too noisy for our use == which
depends on quiet-covertness and superior acoustic
capability to meet our misaion requirements.® A
greater Soviet depth capability is similarly
considered to be of littla value becausse "our®
torpedoes can go deep and destroy the deaep-diving
Soviet asubmarinea even while ocur own submarines
are restricted to far shallower diving positions,
The sorvivability boilt into Soviet subsarinas
(réeserve buoyanoy, heavier hulls, ocompartmenta-
tion, ete.) is also felt to be of little wvalua,
because "even a small leak ‘'at depth' will do in
any subparine.” Hull drag reduction measures
(compliant coatings, ete.) ara, it is felt,
compensated for, at leas cost, by using more
powerful nmuclesr power planta, And, greater
Soviet submarine apeed is thought of 1ittle value
becauses our submariners are certain that it 1s
only "gquiet high speed™ (not maximum spased) which
is of particular tactical value. However,; thesa
arguments appear to be apecious, particularly to
the Congressional staffers.



Interestingly, high speed can be obtained by
drag reduction as well as by increassd engine
horaapower,. A 30-knot submarine, for examples, can
be made to go 38 knots by doubling its propulsive
power, or tha same 30-knot submarine could make 38
knots by halving itas drag. It would asam that to
the Congress this must be a better way £o achieve
greater speed in our submarines -= as evidenced by
their list of RE&D projects to be explored. Sinoa
many drag reduction measures appear to be more
compatible with double=bull construction; it is
felt that such submarines of leaser drag and
smaller powar plants should consegquently be
lighter, and smaller with more usable volume than
single=hull submarines or Iif not smaller have
superior qualities in moat reapects -- and
poasibly ba of leas coat.

For those who see the Soviet submarine design
advancea aa providing a measure of supsriority
over 0.5, submarines, it 1is evident that the
argumants put forward for single-=hull submarines
pust be gqueationad. Apparently fthe Congress
intends do that.

There are pany more poasible advantagea in
going to double=hull submarines which might mnot
have beean aquated in trade-ofl anpalyslas betwean
single=hull and double=hulled submarinesa, For the
double=hull submaripe the pressure hull cen be of
simpler shape with less deaign problems, and more
easily given great depth capabilities. It ecould
have exterpal stiffeners -- giving greater uwaable
interior wvolume. It can more easily provide
reserve buoyancy through external tankage. It can
provide reduced non-acoustic algnatures, mnotably
through external degaussing colls, eteo. It can
have exterpal stowage of weapons and ceramic armor
tacked on to the inaide of the outer hull for
dissipation of shaped-charge onergy. It can allow
the bow plapes to be folded into the apace batween
the outer and imner hull. The ocuter hull can be
molded into laminar flow shapes -- as evidenced by



the coke bottle shape of the VICTOR III subma-
rines. It ocan more easily be configured for new
kinds of missions (for berthing of midget subma-
rines, support of underwater swimmers, use of
remotely operated vehicles, etec.), and perhaps
most importantly it can incorporate drag reduction
méasuras whioch are virtually impossible to apply
on aingle-hull submarines.

In addition, the Navy's argument that 1ittle
can be dopa to improve our 1990'a fleet of 688-
type submarinea seems also open to queation. The
Congress, morsovery has significantly called for
expenditures of money to inveatigate this. Henry
Payne's article in this issue of the SUBHARINE
REVIEW seema to deal with an ares which might be
improved in the 688a. And the Congressional push
te have the Navy realize a asatellite-to—submarine
laser communication ayatem would be  another
technology for improvesment of our attack subsarine
fleat of tha '"90s.

Tha Havy ia being challenged by the Congreas
to prove that single-hull submarines, progressive-
ly bigeger in order to be better, are tha direction
for f[uture submarines. The guestion is, how ia
this done convinolngly?

A _SUBMARINE OPERATIONAL TACTICAL SYSTEM

A confluence today of many military technolo-
Eles, international political relationships,
eperging sea threats, and joint military intarde-
pendencies indicate that in order to further our
national security, our submarines must be an
important part of joint (or combined) operations
at aea, (The Air Foroe and NATO navies may join
this syatem.)

In partioulars the surface battle groups
which are an essential element in the U.5.



Maritime Strategy are becoming inoreasingly
vulnerable to enemy airborme and submarine thrests
apd have a great peed for submaripes to augment
their composition, Aa utilized todays, submarines
will provide a form of "asacclated support™ to
battle Eroupa through distant plcket-type
operations -- sweeping the oceans more than ons
bundred miles out ahead of a battle group to
eliminate or divert enemy submarine or surface
threats from the battle group's main elements.

The antisubsarine function of U.5. submarines
ia well understood while the antisurface ahip
function == using TOMAHANKS or HARPOONS == is juat
enarging. In the near f[uture, an antiair
capability (ineluding deatruction or diveraion of
antmy misailes in their trajectories) is likely to
develop as an additiomal supporting subsarine
function. Horeover; the high apeed of TU.5.
nuclear submaripes == well in excess of & battle
group's maximum speed — and their high “guist®
apeed;, as well as thelr great stealth and the
conaiderable firepower of their misailea and
torpedoes with high PK's, increasea the require-
ment for submarimes in ordar to redica the
vulnerability of battle groups inp today'as warfare
environment.

The Jjoint operational tactical system (JOTS)
which is the subject of this article is basically
& micro-computer "battle management™ system. This
system, requiring 4.5 megabytes of random access
memory and 55 plus pegabytes of hard disc storage
capabllity, consists meinly of programs integrated
in an existing shipboard computer == in most cases
in the Hewlett Packard 9020 computer. It has also
been tried in the HP 90502 and 850=2. The system
is ipstalled op pany surface combatants and in
Ffact is on all surface units of the battle group
containing the attack carriar SARATOOA. It ia
also installed in supporting ship apnd shore based
command oentersa, at certain HNavy fntelligence
souroes and at spateoraloglcal centara, It is mot



yet installed, however, 4in airoraft which might
support a battle groups e.g.y AWACS, E=3a. E=ZCa
or P=3a. Nor is it in submarines, although it baas
bean axperimentally trisd in a Sublant submarine.

¥hat this tactical desk-top:, micro-computer
system offers is graphic geographical information,
contact or target information and thelr tracks,
and pear real-time meteoroclogical data for battle
areas under conalderation. Target Iinformation
from posaibly several battle pgroup sources
correlated with programmed epemy intelligence and
other data ©base information can provide
coordinated Fire control decisions within a battle
group and offer the toola for current or loag term
operational planning.

In dimensions, a stapd-alone, Joint opera-
tional tactical aystem would require about 3Ix3x8
feat of mloro-copputer volume apnd include & 13-
ipeh display sereen == 1f not housed in an on-
board HP 9020.

The Jjoint tactical systems for & battle group
and its supporting ectivities are tled together by
mainly Link IT or Link 14 comsunications along
with direot satellite communications -- commund-
cating asecurely with each other while exchanging
tactical and firing data and sharing a Red, White
and Blue pioture (Red for enemy, White for non-
combatanta, and Blue for friendlies).

Why should this Joints tactical computer
battle manegement system be introduced into a
submarinsa's HP 9020 all purpose micro-computer?

Firat, osubmarines are eaxpacted to be an
integral part of a battle group, even if only in
the asscoclated support role. Second, aince the
28Ns with & battle group will play an inoreasing
antisurface role, and posaibly an antiair and
outer air-battle role, an inéreaaingly tight
integration of effort appears to be requirad,



Basically, this Jjoint tactical systenm
involves automated data entry to esch unit's
gomputer, In tha case of submarines, it builds on
the datas supplied by the Submarine Fleet Mission
Program Library. A strangth of this system is ita
use,; to control from atart to finish, any attack
involving the battle group, even when changes are
made while the attack taoctics are in progresa, A
oruise miszsile sttack, for example, against an
enemy surface group, ocan be monitored by all units
cn their real-time screen presentations == with
continuous updating of enemy target data from any
part of the system; including satellitea, This
makes possible olose ocoordination of misaile
strikes, inflight correcting and retargsting of
misailes, missile evoidance of friendly [orces,
and posaibly battle damage asaessment -- making
re=attack deocisions feasible in a matter of
minutes, Oridlock problems for this systam are
already solvable through utilization of NAVSTAR
(or TRANSIT) geographic positioning. generated by
4 calculation from & single global positioning
satellite., (Five GPS satellitea are presently in
orbit with more coming on lime shortly, thua pro-
viding a 24-hour-a-day capability.) Importantly,
to make TOMAHAWE attacks by a submarine moat
effective,. the joint, real-time contributions of
third party sources appear to be essential.

With this joint tactical system in operation,
a submarine: (1) will guickly know when a sub-
marine contact that has been classified a= an
"enemy™ by any part of a battle group, is amctually
a friendly mesber of the group and (2} will have
the tools to take rapid action to prevent any
miataken attacks.

It should be poted that leas of the “"stealth™
of fthe supporting subsarines is compromised with
this automatio tactical system in operation. The
nead to remain as covert as posaible in playing
the antisubmarine role is recognized, and this
ayatem helpa this basic principle of subsarine



operations by collecting and keeping updated a
taotical pioture which can be readily dumped to a

submarine either via the Shore Targeting Terminal
(5TT) or direatly.

This Jjoint tactical copputer system is ideal
for independent submarine operations, as well as
for employment with battle groupa, since it re-
flects & best plcture of f[riendly: non-combatant
and enemy forces as compiled by a fleet commander.
Thia would tend to minimize the chances of a
submarine's nporpally generated plot neglecting to
include asome of the surface and air contacts 4n
the area under the submarine's conadderation.

Bert Findly

Give submariners the opportunity to get hands-
on  personsl ocomputer training at seal How?
Provide each submarine with one or more small desk
top computera like the Zenith 2Z-248, that crew
members can use on thelr off-time for their own
training and productivity. Let them experiment
with standard software packages like WordPerfact,
Lotus 123, and dBase III. Socon they will be
teaching themselves the progremming language of
the Disk Operating System (DOS) in order to write
their own programs. (Self-paced video oassette
courses are also available.)

It is predicted that: glven the opportunity.
submarinera will gquickly learn to uas a personal
computer of under #2,000 coat to produce programs
that will benafit the ahip as well as themselves.
The posaibilities are many.

Exeroycles and rowing machinaa have been put
on board submaripes =- without speciflc ordera to
usa Lhem. Those who do use them are bepafited.
Surely there are a few in the orew who want to
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develop an expertise in the use of computers,
They =se& the handwriting on the wall -— that
personal cosputers will becoms as indispensable as
the typewriter and telephono.

Only about 25 yeara ago the IBM aslectric
typewriter was introduced. How the typawriter is
relatively obsoclete == being frequently replaced
by word processors and personal computera. Just
look arcund any modern office — ponitor screens
are everywhere.

Within the Naval Sea Systems Command the
Submarine Directorate has over 300 Zenith Z-288'a
with an assortment of laser printers; operational
prograzs; end desktop publishing programs -- fop
useé by NAVSEA motivitieas. A dedicated ocoaputer
training facility for thae directorate ia locatad
in & HAVSEA building which demonstrates the utili-
zation of the personal computar, And, tha tools
for amassing data, relative to submarine acquisi-
tion and maintenance sanagemant have besn provided
== Which previcusly were too voluminous to manipu-
late by any number of people. hdditionally, the
85N 688 oclass and SEAWOLF class submarines are
being pursuved 83 lead weapon systema for the
demonstration of major elements of computer-aided
logistics (CALS) — an integrated mechaniss for =&
modernization proceass thet is underwey in the KNevy
today. Frogramas exist or are under development
for automating offboard logistics technical infor-
mation; apd introducing advenced computer techno-
logiea to specific logistic funotional applice=
tiona. ©One of the forescat purposes of CALS i3 to
integrate these programs for eohanced weapons
systems sequisition and support.

Becoming literate on computers aboard can
prepare subpariners to be useful in shore joba
invelving such computer assisted programs. Ands
the same sort of things can be done for shipboard
problems apd are likely to be programmed by
enthusiastic crew membera who want to demonstrate

11



their acquired computer akilla. They are 1likely
to automata thelr neada: ragord Keaplng, person—
nal anticona, duty raatarsa, recall lists,
maintenance records; turnover doocusentation, pub-
lication atatus, gqualifipation programs,; chart
liata, work packages, advancement requirements,
check off liats of reports required, patrel report
inputa, training requirements, etoc. When they
have the sundane problems autcmated they should
aacend inte tactical, cperational, and engineering
analyses,

Hoat ipportantly, computer-literate rescurce-
ful subparinera are likely to develop programa
which should parkedly reduce the on-board paper
work overload -—- 30 erippling to important at-seas
training programa.

Classified data may be worked on the compu-
ter's hard disk as long aa it is not permanently
stored there. Programs are aveilable to insure
the hard disc is erased of classified data after
each use. (See your classified material control
officer for specific guidance.)

Crews provided with personal computera might
be tasked with specific problemsa: budget
requirement analysas, coordinated logistic
deployment analyses, torpedo dootrine analyses.
The list of projects is great. The capability and
curicsity of subparipne sailors is also great.
Their oosputer-oriented talents should mot go to
Wasta. They should be oomputer literate to
advance thelr professionalisa and to mpake them
pore productive ashore. In the end:, the submarine
force will benefit.

Captain Alfred A. Ortlieb, USNR
Lisutepant Walter M. Locke; Jr.; DSHR
COLUMBIA RESEARCH CORPORATION
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HEW SUBMARINE CONCEFIS

The HNavy has talked for several years about
the HMaritime Strategy. This has certainly bean
advantageous from the polnt of wiew of feorce
building and for trying to articulate what should
ba done to support the Havy. Unfortunately 4in
todey's fiscal enviromment; with a2 rflet or
desoanding budget; you have to moderate the prog-
rams that are in place. In order to defend these
prograzs; Yyou tend to lose your abdlity to loock
ahead. Based on my last two years in the govern-
ment and my two years cutside of the govermnment, I
have formed the opinion that it is almoat impos-
sible to put together a forward looking program
because of the zealous overalight from those in the
Pentagon and on the Hill., There seema to be a
view that pew programa imply that the current
programas have a problem.

The current Navy submarine program represents
not only an assured strateglic deterrent, but
should reprasant an asmaured tactical daterrent., A
lot of you balleve that, but you have to give the
submparine foree the toola to pearform this
funotion, What can be done 13 suggest ideas to
halp support thia ldea,

The B3538-21 i3 long overdua. The Submarine
Community 4is e¢learly the best organized of the
varicus parts of the Navy and has aexcelled 4in
olearly articulating their current course. The
recant atrong defense of the 33N-21 has pesulted
in a program that is clearly golng forward == but
it bhas npot been without a lot of trausa, The
historical reluctance to start pew subsarine
classes is replete with many studies, all sorta of
discussions; and all kinds of budget ocuts, The
atarting of a newW program was complicated by the
subsarine r[lorce iltself. The complicating faotor
was the success of the 637/6B8 Classes. It is
hard to get peoples interested in developing a new
submarine when the rest of the Navy 1a hurting aso
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badly. This was compounded by skippers coming
back froa patrols with great successes. Thus it
wes hard to convince othera that we needed 2 new
program. The Soviats, however; have made the case
for us, They have continued to bulld submparines
at a tremendous rate. As a matter of fact, thelr
submarine program currently looks like the progras
the Onited States had back in the days bafore the
637 Class. We built several hulls, and propulsion
syatema. Finally we settled on a deaign that we
copmitted to production resulting in the 637 Clasa
firat, followea by the 688 Class, In the mean-
time, the Soviets continued to move ahead with new
dasigna. While their actiona provided us an
opportunity to responds and the 35H=-21 1a clearly
that, the U.5. has been put in a reactive mode by
the budget process. So now is the time to take
bold mpew thrusts to maintaln preeminence In
submarine warfare.

What I will describe are strictly a series of
ideas. They olearly need significant debate
without penalties to the people presanting them,
or without people belng upset about new ideas
being invented that perturb current concepts. To
best examine thase ideas what ia needed 1is an
gffort along the linea of the STRAT X Study that
took place before the TRIDENT Program got started.
We can only pursus & few new things on top of the
current programs. No matter how ambitious, and
how wonderful it would be, I don't believe Cthat
any rational budget process will allow us %o
pursue more than a few new ideas at a time.

There are two separate areas that might be
conasidered, The Ffirst one ia the addition of off-
board devicea to support submarine ops. The
second one is more controveraial -- new platform
copcapta, I will refrain froem  suggesting
usdarwater alroraft carriars and discuss briafly
the fow ideas that appear to have marit.

Starting with off=board devices, tethered and

14



untethered devices for sensing, communicating, and
for providing standoff weapon capabllity are all
possible. Fortupately new technologles are hers
now &and are coming along which will allow thess
things to hsppen. Foremost among these are fiber
optiecs, They represent a buge step forward in
terma of tethers and sensora. They are light-
welght, strong. they bhave high bandwidth, and they
are relatively inexpensive.

The other major technology that moat of Yyou
are familiar with is VHSIC (Very High Speed Inte-
grated Circuits). They represent an opportunity
to do an enormous amount of proceasing and alao
will become the host for the kind of smarts that
will be required for off-board sensora of all

types.

The firat off-board concept (figure 1) would
be & tethered or untethered, underwater, unsanned
vehiole, This device ocould be uased for & large
nusber of misaions ranging from & decoy to an off=
board sonsor system. Cossunications could be by
any of several mothods: direct flber optic tether,
bucy to aircraft or satellite or buoy to buoy Af
the distances were not too great.

Figure 1
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Propulsion options for off-board devices are
alsc coming along with things like lithium thionyl
chloride batteries and other typea of devioes, It
is olear that these types of devices will provide
the subparine force with a tresendous ocomplemen-
tary capability -- allowing our submarines to
gaintain an advantage over whatever adversary that
will evolve.

The capability depicted in Figure 2 ia more
debatable. The submarine force now has & new
wagpon syatea for sea and land attack, TOMAHAWE.
TOMAHAWE 1ia designed to do a number of thinga;
for example, to aink ahlpa. Clearly the land=
attack TOMAHAWE 4is designed to go 4inland and
destroy barbor facilities and ahips in port. The
problam that submarines always have had waa
knowing the location of distant targets and what
happened to them after an attack with over-the=
horizon weaponry, This representa a tremendous
problem. Clearly what we need 1s & FHRemotely
Piloted Vehicle (EFV) to provide targeting and
battle damage assessment. There 13 no gquestion
that utilizing RPVa from submarines is within the
state of the art. If you can shookt & HARPODOHN or
TOMAHAWE out of & submarine, you can certainly
shoot an RPFV. What this figure tries to depict is
that such an RPY could be launched through =&
torpede tube and data retrieved through a buoy.
Ors I believe you could fire an RFV and have 1t
feed owt [iber optic ceble and have 1t linked
directly back to the submarine without & sea buoy.
Thiz i3 =&an exciting concept, and BB wWe move
forward with Gthe 5EH=-271 with its large payload,
this concept will give an already astealthy
platform in the Navy an added dimenaion in terms
of forward operations.
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Figura 2

Another arsea which deserves some comment 4s
compunications, Communications oould become the
Achillea heel of the overall ASW problem -- pot
Juat for submarinea., The submarine force has the
potential to improve submarine communicationa with
the submarine Laser Communication Frogram. It haa
tremendous merit, and I balieve thet with some
dnnovation, up=link concepts could be developed
that would provide a two-way capability. Thia
would really improve the potential for submerged,
wide-bandwidth communications.

How as to some new platform conaideratiocns,
it =should be recognized that there ia a widely
held belief that the submarine force is capped --
100 35SHs plus the SS5EN force. Over tha last
geveral years, outside intereats have suggested
that we could have pore submarines by substituting
some number of 55Hs with diesels at a 3:1 ratio.
But the submarine force has rightfully believed
that in the end they would still only bave 100
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subparines, They have fought that issue correctly
and bave npob allowed themssalves to be beguiled by
the idea that if they give up 10 S5Hs, they would
get 30 diesel beatas. And I'm pot sure what you
would do with these diesels if you had them.

In the context of this thrust to consider new
ideas, however, it should be kept in mind that ths
100 saubmarips SZNs are Cenced and the thres new
ideas prezented here sre pot intended to be a
replacement for anything in the current force.

First of all, there should be a submarine
that ocan be wuszed for RED of all types. For
paxisum flexibility a double hull submarine looks
attractive, The pressure hull could be modified
and smaller in diameter, it would certainly be a
survivable submarine, well cospartmented and
configurable to do whatever missdon you want, and
you would have spaces betwean the hull for wvarious
items, The outhboard configuration oould optimize
hydrodynamic shaping for the outer hull (figure
S’I

FIGIRE 1
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The outer hull would also present a great
opportunity for a large hydrophone farm. Il we
eould builld a submarine with sufficlent outaide
area, and take advantage of hydrodynamic shaping
it should be quite a detection platform. We
cartalnly should Ery te bulld 8 sobmarine that
gould be used as & tast bad. Inocidentally. the
reason I bring up the double hull issue as we get
into off-board devices and sensora 1a that the
aread between the hulla would meke a fine atorage
area, The ipnitial basis for the propulaion ocould
be a derivative of the SSH-21.

Whaet ias being discussed ia & true R&D
submarine. While we were debating the ACSAS
program & few years ago, we wers really stymied by
the lack of an R&D hull. The potential benefits

of such a4 submarine and ita configuraticon needs to
be recognized.

The second platform mentioned here would
solve & long tarm problem. It would probably
require two unita; one for each coast. The issus
of offensive mine-laying has been a real problem,
(Figure 4). Those of you who have besn involved
in studles of mine warfare find that when push
comes to shove, there is no one to lay tha minas
== & lot of mines. Everyone says the P-3s or the
A-6's are going to do this. But how are you going
to get them there? The air assets alwaya have 40
other things that are of higher priority, and it
seems that if we had a very large submarine, which
would be very easy to build, 4t would be ocapable
of laylng something on the order of 200-300 mipes.
This would allow the closing off of a whole area
and in contested waters; this sort of ocapability

would greatly reduce the mobility of a hostile
foroe.

In addition, it wouldn't take much imagina-

tion to think of other thinga to usa this
submarine forl
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Figure U

A final concept for the future, in support of
the Maritime Strategy involves the reduction of
the second most feared threat =-- alr attack.
Clearly, forward mttrition of Soviet Naval Alrs to
at least reduce the number of forward missile
firing aircoraft reaching the currently viewed
weapon release line, is & major goal. Some of you
have worried about the difficulty of desatroying
the long range naval air threat. Thus, why not
build & submarine that is capable of carrying an
AEGIS system with a limited number of missiles,
It sounds bizarre. The idea would be to forward
base a number of these submarines, Then with
cueing, the submarine would surface. The hoatile
aireraft would be well within the envelope of
detection and engagement of the submarine weapon
ayatem, In order to reduce the exposure of the
pubmarine to missile attack, the need to have
sepi-gotive missiles illumination of the alrecraft
target would have to be eliminated. This could be
accomplished by developing & multi-mode guidance
for the submarine launched missiles -- onos it
fired the miasiles, the submarine would be free to
submerge. As to how many such platforms might be
needed, six on each coast appears roasonable.
Just think of a six-submarine fan covering a
sector of some hundreds of miles without an enemy
force knowing they were thers,

Qur submaripe foroe leadera should be
encouragad to take on & spericus study of n#ew
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oconoepts to articulate the course for the next 20=
30 years. Obviously ideas like those presented
here are not golng to happen right away == but
they are more Jlikely to happen If an active
dialogue 1is generated smongst those interssted in
the Future of the U.3. Submarine Foros,

Garald A, Cann

0n locking back at my wartime experiepnces in
Papifio Fleet submarines in world War II, I have
conoluded that ipadequate emphasis was placed on
providing c¢ommanding officers with intelligence
information. Although the mpost important need of
2 commanding officer was where to find targets,
thera were other pieces of inforsation that would
also have proven useful. Among these were the
locationa of alr bases, the abldlity of previcus
submarines to run on the surface in an aasigped
patrol area during deylight witheout undue Japaness
interference; eand; in view of the propensity of
the enemy merchant shipa to skirting the shorea,
how close had they approached the beach?, ata.

Locking back, I realize that naither
COMSUBPAC nor any intelligence organization
provided muoh inforsetion to subparines pricr to
departure on patrol, Perhapa they didn't have
much to giva, In any case, C0's wers sent into
gassigned patrol areas and told to find their own
targats as bast they could. Other typea of infor-
mation on oonditions in thelr assigned patrol
areas were aipilarly neglected., For axample,
priocr to departure on patrol, I was navear shown a
chart of my assigned area showing where earlier
area ocoupants had mede contactas or attacked
ships. Hor wes I ever shown & chart of actual opr
expected Jap shipping lanes, despite the faot that
such lanes existed and were vital to the economy
of the resource-starved Japaness Empira.

21



Another example of our lack of intelligence
inforsation pertaina to the Japanese use of radar.
I never saw a chart of enemy rader ffrequencies.
Yet, radar algnal intercept equipment waa
installed in our submarines as early as 1943, Our
ECH equipment conaiasted of five or six aseparate
and panually scanned tuning heada. Bukt, dus to
the difficulty of searching the entire aspectrum
with the separate tuning hesds, @&nd the lack of
information on enemy frequencies, it is doubtful
that submarine ECH egquipment was ever suocesaflully
used to detect approaching radar-esguipped aireraft
or shipa. Twice boabed by Jap aircraft; once at
night and once In broad daylight:s I now realize
that we failed to receive the tactical and techni=-
cal ipformation that oould have allowed us Eo
submerge before the bomba fell.

With regard to our own submarine operations,
inforpsation wes held so tightly that I, as & GO,
was normsally kept in the dark on my patrol
assignsant wuntil the day of, or day prior to
departure. Specific orders to my asaigned patrol
areas wers usually handed me in a ssaled enovelope
on the day of departure, with inastructions not to
open until at sea. 0o two occasions I was told
(in great confidence) =-- on the day prior to
departure =-- only the general area I was being
sant to. Thus; I had little time to dig up
information on =y own. Further, I was oever given
an intelligence briefing prior te departing on
petrol which descoribed the oonditions ta be
expected in the patrol area; 1.e. the beat hunting
areas,; types and volume of ASW activity. fishing
fleet activity, suspected mine fields, eto.

Hor was there an intelligence debriefing on
return from patrol. Huch has besn aaid about tha
value of ULTRA messages sant to subzarines. Thara
is a general ispression that many ULTRAs were sant
to submarines, producing many attacks on Japanese
ships. Perhaps so, but in my own experience, this
was not ‘true. I remember receiving only two
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DLTRAs during my last five runs. The First was in
the fall of 1943, No contact resulted. & second
ULTEA 4in the early spring of 1984 also failed to
produce & contackt. These results might have been
affected by confusing imatructions for detersining
expected contact positions nmear the egquator.

Few military people recognize the wide scope
of Intelligence information. It embraces all the
information necessary for militery commandera to
effectively plan and wage war egeinst an enemy.
The totel information required by & commander can
be subdivided into three major categories:

o Information on enemy foroces;

o Information on own forces;

o Information on the geographic and geo-
physical environments.

Each category can be divided into subcategor—
ias, and those intoc individual elements such as a
particular mark and sodel of a weapon, the payload
carried, =n electronic signal's characteristic,
cloud cover over an ocean area, ete. Thousands
upon thousands of elements are involved, and thelr
pumbers grow daily as new weapon asystems and
equipments are invented and introduoced into the
warfare arena. It may be that no single oommand
requires information op all posaible elemants; but
every level of command -- from a aingle subsarine
to the Joint Chiefa of Staff —— requires some of
than.

THE INTELLIGENCE RATIO

Hilitary commanders are generally [lamiliar
with the term force ratic. A concept similar to
tbat of "Force ERatlo®™ applies to the use of
intelligence information, where:

Gum locelli
Isgelligence eatio = W e the tima of engagesest
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Tha ability of & commander at any leavel, to
effectively attack an eanemy, ocan only be achieved
by  having reedily available as such timely
information on tha enemy, own forces, aBnd the
anvironment in the area of operations as can be
obtained. At the same time a commander must try
toc deny the apemy information on his own [f[orce.
In short, his objective is to provide as high an
Intalligence Ratio 1in & glven battle area a3
practical, He mpust do whatever is necassary to
inorease the velue of the numerator, and decreasa
the valus of the denominator,

To 1illustrate this concepts consider szoma of
the elements of the ratio evailable to & submarine
foroe commander, Firasty the submaripa foros
commander mpust inoreasa the gquality and amount of
intelligence information supplied to his
submarinea. Thia can be done by:

o Extraction of pertinent intelligence data
from the intelligence organizationa of
higher echelons;

¢ Extraotion of pertineant data from contact
and patrol reports;

o Debriefing personnel returning from patrol;

o Initiation of requests for tasking of all
typea of pertinent sensor ayateams;

¢ Timely analysis, integration and prepara-
tion of summarized data for use by himself
and his subsarines;

o Timely distribution of such data to all
usera by all means:; including tactical data
nets, and

o Briefings of submarine paraonnel on oneEy
gapabilities, operational coharacteristios
end taotics when they are in port.

Secondy, the submarine foroe commander must attempt
to decrease the quality and apount of intelligence
information that the epemy ocan obtaln for
distribution to his ASW forces and other units.
He can do this by:
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o Varying operational deployment patterns and
strategiesa;

o Maintaining tight security of Iinformation
on own force organization, assignments,
movements, and tactios:

o Minimizing requiressnta for ocossundcations
from deployed unlits;

o Employing deceptive atrategies;

o Imitiat tasking requeata to destroy
enemy I facilities and ASW capabilities,
and to disrupt enemy comzunications.

The ispportant point ia that the submarine
force cossander muat provide his operating units
with Ehe best intelligence information poasibla,
and at the same time minimize the epemy's ability
to gather and uss information on our submarines
which would be of value to his force.

The intelligence ratic concept applies
equally to individual submarines, Prior to
departing on patrol, the submarine commander must
gather information oo enemy capabilities s well
as past and present conditions im the patrol area
he'll operate in. Thia ipcludes: lecatlons of
previcus ship contacts and shipping routes;
potential land targets; enemy ships and aircralt
Heaponrys ouclear payloads, A3W capabilities,
tactics and bases; probable mine {lelds; enemy
satellite reconneissance aystema; enemy lgu
frequency scund detection pets, sophiaticated C°I
ayatema, lsser and infra-red detection systema,
aignal intercept aystems, and technleal advances
in equipment characteristics and performance; ete,
On station: the CO pust use his personnel, hias
intelligence Iinformation along with his crew and
equipment (particularly his sensor and tactiecal
data systems) to obtain as mpuch information as
posaible on the enemy's presences, Aactions and
movementa, He pust, at the same time, deny the
epemy knowledge of his own presepce. I datected,
he must use deceptive devices and tactieoa.
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The oconditions experienced in World War II
are gone forever. Today foree and unit
commanders must consider the effecta on asubmarine
warfare of mmodern systems, equipmentzs end new
tactica, Any military commander who triea to plan
and oconduct future warfare on the basis of World
War II GCechnology and tactics will probably be
defeated.

The information reguirementa of military
coesanders has exploded over the past forty years.
A world War II submarine commander, for examples
with his aub on the surface using & high periscope
watoch during daylight in clear weather would have
a paxisum range of about 20 n.m. to the maat tops
of a ship over the horizon - about the maximum
affective 5J redar range on & ahip and SD range on
an aircraft. Thua;, a CO'a area of greateat
oonocern was about 1,250 asquare milea. Then the
submarine's effective gun range againat land
targets was leas than two milea, @20 the CO had
1ittle need for information on land targeta.

Teday, with long range anti-ship and land
attack misailes on board, the C0's area of
interest has expanded to a radius of at leaat
1,000 n.m. Thia creates an area of interest of
about 3,000,000 square miles; or an area ascoe
27400 timea greater than in World War II. To be
effective the CO needs information on all poaaible
ship &and land targets within range of hia
miasiles. Ha also mneeda knowledge of the
locations of epeny detectlon and weapon delivery
syatems as well as the orbital =swatha ef
reconnaissance aatellites, He must also know the
characteristica of hoatile detection and enemy
missile homing aignala —— and many other things
too numercous to mention in this paper.



Submarines on patrol have very limited means
for gathering. enalyzing, end integrating
intelligence information. It is therefore essen-
tial that information cbtalned by the intelligence
community flow down to this ultimate user. Criti-
cal information sometimes falls to get there due
te a lack of appreciation of the user's needa.
Hence, to solve this problem; the personnel
geneérating and analyzing intelligence information
on the user's problems should be educated by some
firat hand experience —— belng onboard to view
fighting without adequate information.

In other casea Iimportant information is
denied wusers because of 2 "hold closa™ attituede.
Part of this is & matter of polities: another
arises from the need to protect inforsation
sources == but this can be groasly overdons, For
example, it was reported that Churchill decided
not to defend Coventry against the expected Oerman
bomber raid of Novembar 1940 bacause of fear that
to do so would reveal that the British were able
to decrypt messeges encrypted by the German
FEnigma®™ coding machine. However; & ecreditable
cover story and other steps should have prevented
the loss of this ipdustrial center without com-
promising the British secrat.

In SuUmmAry: deapite the fact Cthat 0.3,
submarinpes did an outstanding job In bringing the
Japanese Empire to its knees, they could have done
an even better job sconer if the need to provide
better intelligence information to aubmarine CO'a
kad been batter underatood.

We now live in a world of ocontinually
inoreasing advanced air., land, sea, undersea and
space weapons,; and C°I aystemsa of very sophisti-
cated performance capabilities. The present day
submparinar's need for intelligence information at
foree and operating unit levels has become many,
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pany times greater than ever before. Thisz inlor-
pation musat get to the uwser. In thi= regard, it
puat be emphasized that individual submarines are
the submarine [orce comsander's weapon-delivery
unita; and hence the information users.

William P, Grunor

CANADIAN NAVY STEERS NEW COURSE

During the tabling of the first White Paper
on Canadian defence policy in ever 15 years, the
current Canadian Miplster of Naticnal Defence; the
Hopourable Perrin Beatty, In his speech teo the
House of Commons on June 5 of this year sald, "The
real question is whether Canada can afford to have
a modern navy or:; perhaps more accurately, whether
@ thres ocesn nation as dependent on trade as
Capada 18, can afford pgt te have & navy? The
Government's responpse 1s c¢lear," What surprised
pany however, was the pature of this respopse --—
the scquisition of nuclear-powered hunter-kgiller
submarines eand a new era for Caneda's undersea
servica,

The pearly two decades of fiscal restralnt
and reduced rescurces resulting from the 11971
White Paper could nobt but have had an eventually
detrimental impact on the Canadian Armed Forcea,
Rewhere has this been more evident:; and more dis-
concerting, Gthan in the deplorable state of the
Canadian Havy. Caneda iz a sea-faring nation;
with a proud paritine tradition. Nevertheleas,
current Canadian naval assets are built arcund a
mere 8 destroyer squadrons totalling twenty elder-
ly destroyers (the newest of which are now over 15
years old), and one submarine squadron of three
gubpmarines. Cenada'a tiny submarine force iz made
up entirely of 1960's vintage CBERON-class diesal-
alegtrio boata acgquired from the United Eingdom.



The previous policy atatement of 1971
reflacted the political situation of the early
197075, understandably an optimiatic document.
Then the era of detente and & new dawn in East-
Weat relations seemed to be Just over the horizon.
This optimism, however, did not survive the end of
the decade. Soviet adventurlsm in Africa, Asia,
Cantral Amarica and other areas of the world ocast
a pall over East-West relations and provided =a
graphic indiecation that our Iinterpretation of
Pdetente® differed radieally f[rom that of thes
Soviet Union. Even pore disturbings however: to
Western military experts was the contimuing build-
up of Soviet nuclear and conventional [orces
throughout this period and the new ability of the
USSE to project its military strength globally.

The 1987 White Paper acknowledges the changed
atecsphere and reaffirms the present Canadian
Government's intention to meet the perceived
threat and correct the years of neglect suffered
by the Canadisn forces, thus enhancing Canadian
security and the Westerm Alliance's deterrence
posture. The awethora of the White Paper might
well have had ©U.5. Havy HRear Admirasl F.
Pittenger's thoughts in m=ind, when he noted
recently that "Deterrence is the prisary miasion
of the navy." As the Canadian Wavy hed drawn the
short straw in recent years, it is understandable
therefore that Ethe pajor foocus of the present
policy statement should be on the reconstruction
of the maritise alement.

The announcament of Canada's inteéntion Gto
acquire a fClest of SSHa has caught some by
aurprise. The rationale for the decision though
can be found in the Covernment's new emphasis on
its three ocean responsibilities. In particular,
nuelear submarines are expected to offer Canada an
under ice capability and an opportunity to patrol
the waters of its Arctie regiona. Canadian
defence planners have viewed with some concern the
axpansion of the USSR's submarine foroes in recent
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yeara, especially its growing cepacity to launch
long=range land=-attack oruise miaasiles againat
Canadian and Amarican targets in MNorth America
from off-shore as far porth as the Labrador or
Bering Seas, thus augmenting itz longatanding SLBM
capability. Further, Capadian Arctic waters could
wall provide the Soviets with an alternate route
to the Atlantic and Paocific te take wup orulse
miasile or ballistia misalle firing positions op
prey on Allied shipping. To agein quote Rear
Admiral FPittepger: P...the HNavy's ability to
bandle the bostile submarine problem bears
directly on our abllity to deter Soviet aggresasion
and to defend ourselveas. After ally il we can't

do ASW:; we oan't do puch of anything st =2ea."
This statement schoes Canadian senti=menta.

Sufficient paval forces, properly deployed,
can keep an opponent at ara's length, thus
providing strategic depth. The logic of the 0.5.
Havy's own [lorverd paritime strategy cannct be
denied in Ethis regard. Alternately, Canadian
naval forces must also be able to respond to
challenges within Canadian territorial watera.
Finally, Canada must galso contribute to the
collective maritime strength of the Horth Atlantic
Allisnce, and notably to hopmour ita NATO oommit-
ment to meintaining the sea=lines of communication
to Europe. The Canadian Navy is currently hard-
presased to meet 1its obligations in the Pacific and
Atlantie, and, despite growing indicationa that
the Arctic basin is becoming an important opara=
ting w@area for Soviet submarine foroces, hes no
capability to carry out any of these roles in the
North.

The focal point of the navy's revitaligzation
aefforts will therefore bes the 33N progres.
Subsarines are essentlal to meeting Canada's
current and [future maritise cootrol and sur=
velllance commitments. The Canadian Subparine
Aocquisition Program was Ainitiated in 19688 to
identify a suitable conventionsl replacement for
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the OEEROH rleet. This program was:; however
unable to meeat the expanded priorities identified
by tha White Paper. Huclear-powered subsarines
are not only uniguely capable anti-submarine plat-
forma, they are also tha only slements able to
maet Canada's three-ocean and under-ice require—
mants. A fleet of 10-12 boats will permit subma-
rinea to be on station on a continucua basis in
Canadian areas of responsibllity in the northeast
Pacifiao, Arotic and north Atlantic Doeans, The
ultimate alm is the enhancement of Canadians North
Amerdcan and Western securdity through a reduction
in the options avallable tc BSoviet sub-surface
egsats In time of confliok,

Concarns hava besn eaxpresssd as to the
perceivad lack of Canadian expariance with
submarine technology.

Capada hes bad, on the ocontrary, & long
experience with submarining dating back as far as
1908, Canada's firat two subparines weare pur=
chased; oddly enough: by the premiér of the
provinee of British Columbia from Chile in 1914.
Theas were replaced in 1919 by ex-Royal Havy boats
originally built in the GQuincy Shipyards in
Hassachusetta. Canadian subzarine assets during
tha Second World War were sugmented by the capiure
of two Oerpan U-boats, the U-190 and U-988. Poat-
war purchases ipcluded two JENCH-class submarines
acquired from the 0.5, Havy io 1961, followed in
the early 1970"s by the British "0"-glasa boata
curreantly oomprising Capada's submarine squadron.
Thas while having no indigencus submaring ooo-
struction capabllity, the Canadian Havy has ably
desonstrated ffor decades its ability to adapt and
pperata submarine technology from a wariety of
foreign scurces.

The transition to nuslesar-powered submarines
will dindeed wusher in a new era for the nDavy.
Neverthelesas; nuclear power is not a new [ield for
Canada by any means. Todays the Cansdian nuclear
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industry is a robust one. Using the unique CANDOD
heavy water technology, provincial utilities in
Canada mnow operate 22 domestically-produced

copmaraial reactora, A further 11 ressarah
reactors are also functloning throughout Gthe
oountry. Approximately one-third of the

eleotrical needs of Caneda's most populous
province; Ontarios is currently met by noclear
POWED, The acquisition of mnuclear submarine
technology will be a new challenges. but cne well
within existing Canadian nuclear expertiae.

The acquisition of SSHs will be a costly
undertaking. The Defence White Paper did not
attempt to paper over this fact. The Department
of HNational Delence has estimated the coat of 10
58Ns at 8 billion (U.5. %6 billion), with 4§45
billion earmarked for the boata themselves and a
further $3 billion for training, infrastructurs
and weapons, This %8 billion will be part of the
overall $200 billion 15-year program to re-sguip
the forces outlined in the White Paper. The
Government is committed to & base 2 per cent real
growth increase in defence spending during this
period. Should this projection prove to be
ipsufficient to cover all the progrems outlined in
the White Paper, the GCovermment will slso conduct
a rolling S-year re-examination of the defenoce
budgat each year.

Neverthelessa, it is anticipated that the new
S35 program will be poasible without any nDew
maasive adjustment to that portion of the budget
earmarked for the navy. Costs will be borne
primarily by the cancellation of the third batch
of frigates projectad for the late 1990's and the
conventional submarines program. Both projecta
had been identified prior to the preparation of
tha 1987 White Paper and neither are suited to ita
new areas of epphaals, In addition, the 33N
acquisition pregram will be streteched ocut over the
period 1996-2010 4in order to further reduce
pressure on the delence budget, The ultipate
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pomposition of the Canadian Navy early inte the
pext century will therefore be fawar vassals; but
beatter balance and enhanced capabilities, Tha
&3Ns will provide greater apesd, agility, and
stealth than thelr surfece counterparts; in
gddition to providing that oreelsl three=gposan
capability.

Of the f[ive nationas ourrently oparating
nuclaar-powered aubmarines, obyloualy only thres,
tha 05, UK, and France would ba appropriate
sources of the technology reguired. Primary
interast ia ourrently focussed on the British
TRAFALOAR-class boat built by Vickera Shipbuilding
Enginesring Ltd. of Barrow=in-Furness, and the
French [RUBIS-class produced by the French
Government shipyarda in Charbourg. Covetous
Canadian eyes |bhave olosely examined the
LOS ANGFELES-class of hunter-killers, but the
gssociated billlon dollar price tag will likely
eliminate it from the compatition. The TRAFALGAR
gppears to be the current favourite, as some
concarn has bean expreased about the realatively
nolsy algnature and swmall size of the JEIBIS.
Compatitive bide for the programme have bean
oalled for and the Defence Department will
indicate ita preferred option in December, 1987.
The winner will then be asked to submit a detailed
aost and deaign proposal for finnl approval.
Current projections call for up to 65 per cent of
the construction to take ploce in Canada.

Canadian S35Ns a&re not intended to oompete
with nor replagos the nuclear=powered assats of
other Western alliesa; nor their current roles.
There should be no doubt ebout Cameda's coomitment
to the aoguisition of npucleer submarines.
Similarly: there should be no inhibitions on the
part of its nuclear-capable allies in sharing
their own knoowledge amd expartiss. The sooner
Canada®'s S5N [leet becomes & realltys the sooner
it cen contribute to the defence of common Westarn
interaats,
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Relative to this year's Defence White Paper,
Defepce Mipister Beatty's Juna 5 resarks to the
House of Commons have set the tones and iasued the
challenge, ™We pust do our fair share in carrying
the burden of collective defence if our viewa are
to bs respected and our indepandence preserved....
wa pow have 2 coberent cosprehensive defence
policy frameworks & read map to guide us inteo the
twenty-first century."™

That rosd mep propises to take the Canadian
Havy bepeath the wavea.
R. B. Stanafield

BOTTOM MINES FOR SUBMARINES

Recent events illustrate the potential that
covert minefields possess. In 1984 a clandestine
minefield disrupted merchant shipping in the Red
Sen. Early this year a minafield was discovered
in the Persian Gulf. ©But the mines used in these
two instances were different in type and fuzing.

A mine recovered by British divers in the Red
Sea wes B modern Rusaian 0955, "atete-of-the-art®
influenge-~fired bottom mine. Thia mine could heve
bean launched by surface veasals or =ubmarines.
But the suspicious demege to the stern remp of &
Libyan merchant ship has led smany to believe that
tha minefield was aown by surface means. It was a
type which prests on the bottom and Amllowse a
pasaing vessel's magnetic and acoustio signatures
to detonate it,

The minas used inm the Paraian Gulf criais are
of an old Russian HM=08 deaign. Thess ars moored
pontact mines whioh must be struok by shipa to
initiate a detonation. Like the Red Sea incident.
thesa minas were sown by surface vesasls and
eventually exposed the perpetrators and thus
peduced the affectivensas of the minefisld.
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To affectively deploy & clendeatine minefield
the delivery wvehicle puat remain concealed. The
ideal wehicle for this 4is the submarine.
Dofortunately for 0.5. attack submarine use, there
are only threa mine types currently available.
Theae 4inoluda the ME 60 encapsulated torpedo
[CAPTOR) ASW mine, the HK 57 moored influence ASW
mina, and the newly developed MX 67 submarine
launched mobile mine.

The CAPTCR mine is & moored encapsulated MK
46 torpedo. This deepwater mine ia principly used
as an anti-submarine barriesr weapon. Once a
submarine ia detected the ME 46 torpedo breaks
free of its cepaule to home on the submarine. At
1985 prices each CAFTOR coats about $#350,000. Its
high cgost and limited misaion reduces the
epployment of this mine to several unique global
reglons,

The ME 57 moored mine is the only stoockpiled
submarine=launched mine for use against enemy
submarines as well as surface ahipa. Onoe
detected, such a moored mine ia relatively aimple
to sweep and neutralize. Additicnally, using thia
mine 1in shallow water makes 1t wuoch @ore
vulnerable to sweeping efforta, Az suchs 1its
value &8s a weapon is severely reduced., Although
it epcumbers the enemy's wmine bunting foroe,
channels c¢an be quickly cleared and shipping
movements can return to pormal.

The mobile mine is essentielly a ME 37
torpedo with & mine for a warhead. The submarine
lauvnching pletform is able to stend-off from itas
target and release this mine., The MK 6T7-mine
would then follow & predetermined guidance program
to its designated resting apot. Once at that apot
tha torpedo would stop and the unit would rest on
the bottom and function as a mine. The planned
procurement for thia mobile mine in 1987 was over
250 units, but seemingly the program has bean
cancalled. However, a low-coat bottom mine is
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atill peeded for 0.5. aubmarines %o be used
ggeinat epemy submarines as well as merchant or
navel ships.

The last "bottom mine™ designed for submerine
use was the MK 49, but the Navy withdrew the MK 40
from service in 1970. The MK 39 was deployed like
g torpedo using an influence triggering mechanism,
Later production  models  incorporated the
Destructor target detecting device as the pripary
firipg mechanism.

While analyzing the 1987 fiscel year budget
for the Navy, Congressman Thomas F. Hartnett (-
8C)y could not believe that sea mines were not on
the list of Navy weapona requeated, However, dus
to other proourement pricrities, the Navy's plans
for CAPTOR and the ME 67-mobile-mine had been
modified adversely, Hartnett sipceraly believed
that the United States could offset the paval
disparity with the Soviet Upnion by using & force
sultiplier -- the =ea mipne. But, over & year has
passed and the production of ssa mines for the
Navy 1s either minimal or nonexistent. Yet, there
are several alternatives to boosting the subsarine
force mine inventory. Ones possibility ia to
modify some existing mines for use by submarines.

Current Hevy doctrine oalls for uaing
gircraft as the primary platform to lay bottom
mines, It should ba poted however, that the use
of aireraft coopromises the oovertneas of its
minefield. Only submarine laid mines have the
potantial of repaining undetected. Thua 1t is
reasonable to podify mines produced for aircraft
delivery. The current Destructor and Quickstrike
mines with podification could be wsed by
submarines.

These air-delivered mipnes utilize the ME 80
bomb 83 the main charge. A target detecting
device is installed in the rear of the bomb and an
arping mechanism 1s located in 1ta nose. When
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released from the airoraft the rotating vanes in
the nose fuze arm the mins. After antering the
water the mine sinka to the bottom and awaits its
target.

Modifying the Deatructor or Quickstrike mines
for submarine uss 1a possible with relatively
minor alterations. To make the mine oompatible
with a torpedo tube, a sabot slesve can ba fitted
over the mine case. Sabots ocommonly used in
ground weapon systems are esaantlally & plastio
Bleave f[itted to & subcaliber projectile, The
aleeve allows the smaller projectile to be f[ired
from & larger celiber gun. This technology can be
applied to the Destructor and Quickstrike mines
anabling them to conform to tha twenty-=one inch
diamstar torpado tubas. The minea, already
asrodynamically shaped, should have little problem
being launched from torpedo tubea, is For the
arming device in the nose, a completely new arsing
device will heve to be fabricated to &llow for
both =safe ejection from the submarine and suffi-
gient time for the subparine to clear the area
prior to the mine being armed. A hydrostatic
arming device might be used in conjunotion with a
watar soluble washer to pravent the extender from
arming until tha washer is dissolved.

Tha use of wmodified Deatructor and
Quickstrike mines would enhance the submarine mine
warfare mission. They will provide our submarine
flaat with a varlety of iInfluespce bottom mines wup
to 2000 pounds. The advantage of such mines is
that they are highly target selesctive, diffioult
for enemy mine countermeasure forces to sweeps and
diffioult to locate for newtralization.

The nead for a bottom mine which cam be used
by submarines can not ba over emphasized. The Red
Sea mining inoident of 1984 demonstratea that the
Soviet UOnion continues to maintain state-of=the=
art bottom mines which are capable of submarine
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deploymant. Indead, the Soviet Union considers
the submarine as the idesl mine laying platform.

Targets for these wespons will be @mainly
gpurface wveasels and not submarines. The Sovist
Union ranks second in the world's total merchant
shipping with over 2,500 vessels. Of these, tha
heavy tonnage ahips are tankers, dry and
combination cargo ships; and timber carriers,
Since sea linea of communication are oritical to
the Soviets; as they are to the Weat, the bottom
mine is a good meana for shipping interdiction.
Should Soviet naval vessels become victim to the
bottom minea a0 such the better. The blookade
effect 4ia also initiated once the firat mine
detonates and the epemy's mine sweeping forces are
overwhelméd in their efforts to npeutrallize the
minafield. Further discussion of the submarine
mine laying ocapabllity meads to be generated.

Jaffray E. Bray

In order to consider the possible evolution
of subparine and antisubmarine warfare into the
twanty f[firat ceantury, the fooua of any =npalysis
should be op some parrow regime of warfare. In
this case the regime would be warfare between
attack submarines and between S5Hs and SSENas.

Both attack submarinea and atrategie
submarines have continuoualy grown in size end
complexity. But there pust be a limit to the
growth of the size of submarines and it is & walid
question as to whether or not there is en optimum
size for attack subparipes which designers should
aim for in the pear future., This size should be
at least partly determined by sclentifie,
engineearing, and technologicel mdvences now
available or axpected soon.
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An alternate way of viewing the qyestion of
glre would be to select a aize that would be in
accord with & selected met of tactica == Ehen
optimizing the attack submarine's capabilities in
accord with that size and that set of tactics.

The techpology to be examined with regard to
the production of the next generation of attack
submarine and its associated tactics should enoom—
pass the efforta of the Strategic Defense
Initiative (SDI). From the SDI are coming new and
modifications of old conceptsa:; technigues, and
hardvare in the realms of battle management, oom=-
putars; artificial intelligence; materials, and
propulaion to emphasize only a few aspects of this
projeat.

By using SDI advancesa; it becomes plausible
to arrive at & scenario for [uture underwater
coabat wherein atteck submarines — subatantially
smaller than submaripes of the present generation
== are used in coordinated groupa,

An the size of an attack submarine is
decraased, the feasibility of mansuver warfare fop
the undarwater domain is inoreased,

Althoogh meaneuver warfersa has always applied
in some menae to submarines, the execution of thia
type of warfare has been limited by a number of
fectors, These fectora include bull strength,
size; and propulsive power.

The three=dimensional reality of the oceanic
environment bhowever, oan be axploited ffor the

purposes of paneuver warfare by & generation of
attack submaripes that is radically different from
that which pow exiata.

By decreasing hull size the potential is
raissd For quieter running with less volume being
presant to generate sound, and less surface belng
available to radiate sound and vibration into the
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enveloping ocean. The realization of this potan=
tial depends; a3 in all of the aspeots of the
design of this pew attack submarine; upon the
gpplication of the appropriate technology.
Although research submarines have been the only
submarines to reach great depths,; the smaller size
of & new generation attack submarine:; combined
with advanced high-strength structural msaterials
should allow a far greater depth capability to be
achieved in 53Ha. Some of the materials to be
considered dinolude metal matrix compoaites,
plaatic matrix copposites, and rapid
solidification processed metals, with alloya of
iron and of aluminum as possibilities. Such new
materials ocombiped with new nuclear power
technology would atill yield a submarine volume
sufficient for perscnnel and equipment to
succeaafully fulfill required misaiona,

The topography of the ococeanic environment can
thus be more readily utilized for concealment and
for tacticel advantage by smaller submarinea., The
bills, w=mountains, valleys, and canyons of the sea
bed and the ice atructurea lying below the surface
of the sea can snhance the ascurity of a small
attack submarine while providing & magnified
threat to enemy submeraibles. A group of
conyolutions on the sea bed might be too large to
be of benefit to a large submarine, while & small
submarine could immerse itself among those folds.
By being able to penetrate the convolutions; the
amall submarine could gain more sound and
vibration propagation desping and muffling and
perbaps better execute an attack upon the enemy
with en increment of the surpriss element.

The power plant and propulsion system driving
& small attack submarine would neceasarily have to
differ subsatantially from what 4is currently
available, Thia increass could be attainped
through manipulation of the nuclear reactor core
geometry and the vtilization of more efficlent
neutron reflectora. Isproved shielding would
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provide a sufficient safety margin. An imorease
in tha heat transfar afficiency could be obtalned
through modification of the working fluid ocdroulsa-
tion geometry to megnify the tranafer area, The
experience of the United Statea with the develop-
ment of npuclear fission reactor rocket engines
would be partinent to the proourement of the
small attack submarine reactor.

Hon=propeller propulsion systems in the form
of jet propulsion might be considered for utiliza-
tion on this submarine. With proper deaign, the
potential exists for & Caster subsmeraible
generating lesas noise than would be expected from
present deaigna. The electric motor-gensrator sat
driving a propeller mounted on a ahaft would be
elizinated along with this socurce of wvibration and
gound, Pumps and compressors could be driven by
direct epergy copverslon devices thet, in the case
of thermoelectricity, would tranaform the reactor
heat into electricity. Although the flow of the
sea water which ncts as the reaction masa through
the submarine might be a source of nolse,
manipulation of the boundary-layers imvolved and
attention to the maintenance of laminar Flow could
minimize nolse generation making it leas than the
nolse produced by an equivalent propaller driva,

If & propeller drive, however, should be
deemed to be the appropriate system, direct energy
conversion devices could be scaled up in power
level to at least eliminate the generator part of
the generator-motor set. Also, & means of genera-
ting electricity through the exploitation of
suparconductivity and using it to drive a ocoupled
motor wia the utilization of direct ourrent
homopolar mechines besed upon the use of
superconducting magnet coils, now has an enhanced
attractiveness.

Hagnetic propulsicon is another option that

might be Ainveatigated aa A non-propellear mode
in whioh the field is generated by superconducting
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magnata, This option could be impractical if the
reguired magnetic fields could not be oconfined to
the immediate vicinity of the subsaripne. This
situation would yield a non-accaptable magnatio
aignature which could be detected by enemy
vessels,

Reduotion of Gtha alze of ths submarine
implies a asimilar reduction in the aize of the
oreW. The orew reduction could ocour through the
utilization of @artificial intelligence and
sutomation == amd other expert systema to maximize
the efficiency with which sophisticated weaponry
gnd other offensive and defensive systema are
employed and deployed. Such equipmant would allow
the performapce of intricate mansuvera in the
banthic layer along the bottom of the oocean, with
ita complex topography. Thia oould not be
perforeed by unalded crew personnal safely or not
at all in scme ceses.

Also, the implementation of more ocomplete
four dimensional space-time tactica becose prac-
tical. It makes practicel the replacemant of
solitary actiona by an individual attack submarine
with group actions of three or more submarines
linked together by their command; contrels and
communications systems == in a three-dimensional
volume bounded by the sea surface and the ocean
floor.

Oroup combat operations regquire oloss=knit
oommunications but the oogeanle eanvironmant
presepts & chrople problem for comsunication
beatween submarines. A feasible solutlon ia to use
lasera tupned to reglons of the electromagnetio
spectrum at which ocean wateéer 1s reasonebly non-
gttenuating. The EDI program has beéan prominent
in laser research and the proper laser may already
exist. Although the lasar itself is restricted to
line-of-sight usage, it might be poasible to
davelop & lapar communications syatem that could
utilize radiation scattered from the occean surface
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and the sea floor. Such a scattearing approach is
not totally securey but a reasonable level of
pacurity could be saintained through the use of
poding and the restriction of ascattering mode
tranasmisaion to situations wherein eavesdropplng
is not a severe detriment relative to the benefita
to be sgorusd by such transmisajiona,

Group operations have adventages over lone
wolfl operations in terma of concentrated [irepower
and putusl defense. With close encugh apacing,
the respective spheres of influence overlap 30 as
to enhance the intensity of [irepowar belng
fooussed on the enemy in an offensive situation
context with similar enhancesent for the subual
defense situation.

Coordinated group action should take less
time for the applied firepower to be affectivae,
Time i3 always @& coritical factor in submarine
operations and thia is especislly important in the
event of the action of ® group of American ettack
subsarines againat an onemy strategic nuclear
submarine within the context of the initiation of
B global nuolear pconfliot.

A Egroup of three small American attack aub-=
parines could more efficiently peutralize an enemy
53BN than would be the case of a one on one attack
by & single attack subsarine. Heutralization
oould sntail diveraion of the enemy SSBH from its
route to ita launoh podnt, or the prevantion of a
launoh of its mleailas.

Oroup tactics can likewliss be used ageinst
epepy ettack subparines whether or not the enemy
itself’ is grouped or is operating individuslly.
For attack =againat SSHa, morecover; the time
required for neutralization of the enemy is not so
oritical & factor.

By utilizing the small aize; aspeeds and
maneuverebility of small nuclear submarioes:; @
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subparine battle group could use tactics skin to
those waually associated with serial warfare. —-
resulting in concentrated weapon power; mutual
protection; surprise; decepticn and confusion for
the enemy.

However, thare are limits &s to how undetect-
able a submarine can be renderesd —— whether the
detectable characteristics be ascoustic or non-
aooustio, atill the contemplated size reduction of
B new S5N should enhance its non-detectability
maens of obfusgution of its strategic and tactical
modes of oparation. This should edditionally
enhance the submerine's survivability.

Decoy oountermeasuras and pletforms could be
deployed under attack conditions. A decoy plat-
form wnlike @many countersmeassures would bhave no
propulsive systes of its own and depend solely
upon the ocean currents for its motion == bBroad-
casting taped submarine nolses or wide band nocise
to confound the enemy's sensors. Az with the
dasign of a small attack submarine aystem,
advanced micro-miniaturization is essantial
throughout the deaign of the electronic and non=
electronic components of countermeasures.

The countermeasures would fulfill a range of
objectivea. A sufficiently high noise level in
terms of amplitude and wariety ocould overload
enamy Jdentification and tracking ocapabilities.
It should be possible to make a battle group of
three subs seem to be a single submersible. An
entire panoply of electronle warfare measures
should be assisted in ita development by the
adoption of some of the on-golng research and
development of the SDI program.

The SDI program could also prove wuseful ino
providing mnew offensive and defensive weapons for
the next-generation attack submarine. Kinatic-
kill torpedoes with & solid nop-exploaive warhead
of high strength and great hardnesa and loaded
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with depleted uranius for inertial mass could be
rocket booated before impact to provide mpaximom
velooity at the surface of the enemy submersible.
Other nop=exploaive devices could be constructed
that would be oriented toward crippling the
eneny's maneuvering amnd steering mechanisms.

Hew American attack submarines and asubmarine
tacticas of the twenty firat century should be
radically different f{rom what is now the ocase.
The decision must be made in the not too distant
future as to the character of a next genaration
pubmarine to counter the ever-growing threat posed
by the Soviet's greatly improved submarine foroe.

Dr; Bruce Friedman
Chesnid Assocciates

The Naval Underses Museum Foundation resused
construction of the HNaval Undersea Mussum at
Keyport, Washington on 15 July 1987. Phasa I
conatruction i3 now underway. Additional exhibit
areas and a 500 seat auditorius will be added
in subsequent phases as additional funda become
evailable. )

A natiomwide fund raising campalgn is 4in
progreas to raise the estimated #6.6 million
needed for all three phases of museum construction
end major exhiblitions. The Navy has donated a
asite overlooking the lagoon near the entrance Lo
the HNeval 0Undersea Weapons Engineering Station
(NUWES) at KEeyport, Washington, and will operate
the facllity when oonstruction is completa.
Currentlys, close to $3 million has been raised
from private and corporate donatlons. A vigoroua
Huseum membership caspaign was kicked off in
January 4in Washington State at a dinmer attended
by Weshington Governor Booth Oardners with osmber-
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ship now approaching 12,000 in tha local area
alone,

The Haval Undersea Museusm will serve as a
counterpart of tha Navy Huseum at tha Havy Yard in
Washington, D.C.s the Naval Aviation Museum in
Pensapola, Florida; and the Submarine Museum at
Groton, Connectiout. The Navel Underszea Huseum ia
located in the Pecific Northwest at Eeyport,
because of Puget Sound's strategle importance in
naval affeaira and FKeyport's historic role in
undersea systems development. FPlans for the
Huseun's exhibitions are being made with the
advice and guidance of naval historians and

individuals long asscciated with the Saithaonian
Inatitution.

The Foundation is looking for assistance from
Haval Subparine League meambars, retired military
personnel, industry, and community leaders. A 415
donation will secure a lifetime family mesbarship
in the Museum Foundation. Individual mesbarshipa
ars 310, Corporate and Foundation dopations are
also being solicitad.

The Museum is a partioularly exclting
development for Haval Submarine Lesgue sesbers and
those interested in the historical development of
undarasasa technologyl Whilea the central thrust of
the Museum iz the underwater weaponry of ASW, the
historical presentation of the development of the
ASH roles would be incomplete without a sigpifi-
cant treatment of the magnificent contributions of
gur Subsarine Forces over the yeara, Hon-comba-
tant underses achievements will slso have & place
in the Naval Undersea Museaum,

Consistent with the museum's broadened scope
af intersst, TRIESTE II will be tranaported to tha
museim @8 soon 88 8 ship can be acheduled for it,
from the east coast. TRIESTE II waa rebuilt from
TRIESTE I, which == manned by Picard and Walah -
made the world's deapeat dive to the bottom of the
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HMarianas' Trench, 35,800 feet down. The dive was
made in January of 1960. TRIESTE was also ussd in
the discovery of the wreock of thea TITANIC, Gthe
oxamination of THRESHER and SCORFION remains on
the bottoms &and recovery of the Palomares nuclear
bomb. Similarly, a WW II 5"-25 Mk#0 wet-mount
submparine gun will ba on display. The prieary
reason for its success == Az the beat submarine
gun of WW II == was that it was [ree f{looding;
using a dropped breach block and having mo plug in
the muzzle which had to be opensd for draining
after the submarine surfaced. This made the pgun
ready for lmedliate uvse az the water flowed out of
the barrel on bresking frees of the ocean.

If ¥you would like to become involved in the
work of the Heval Undersea Museum Foundation,
contact the Poundation office at Bullding 57,
Washington Mavy Yard, Washington, D.C., 20374,
Doouments or artifacts appropriate for display or
presentation in the archives of the Museum may be
gent directly to the Huseum Director at the Haval
Undersea Warfare Engineering S5Station, Keyport,
Washington, 98345-0580.

Officars of the Foundation include:
Prasidant: VADM Eli T. Reich. USH{Rat.)
Executive Vioce Presidenta:

[East) - RADM Dempater M. Jackson, USH{Rat.)
(Wast) = ADM John G. {(Jack) Williams, DSH{Rat.)
Chairsan of the National Fund Raising Committes:
Mr. John H. Dalton - Ooodyear Aerospaca
Regional Chalrmen:
Hortheast = VADM John T. Hayward, USN{Ret.)
Southaast = Warren G. Corgan, Westarn Eleotrio
Cantral = Hr Robert Clark = Ooodyear Aerospace
Southwest = Dr. N. Yaru, formerly of Hughea, Ino
Pac. Horthwest = RACM R. RB. Fountaln, OSH{Bat.)
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SUEMARINE HAREUVERING INSTABILITY

Very little unclasaified information has been
published oconcerning the roll-yaw hydrodynamic
inatability of modern high-apesd submarines. In
particular, it appears that thare i3 little
underatanding of the fluld-flow mechanisa involved
in the fairwater (sail)=hull interaction in a oo=
ordinated underwater turn. Thia article analyzea
the results of amoke=flow studiea conducted on a
1/75 scale model of the SSN 585 SKIPJACK submarine
pipulating a rolling=yawing turn.

It is obvious from studying photographs of
the several pew Russian attack submarinez that
they are attempting to solve the well-known "snap-
roll® mansuvaring problem. Hodern submarines
cannot maneuver underwater with great abandon likae
an PF=16 fighter plane. Ooe reason ia that thelr
hull arush-depth is only 4<6 hull lengths sway and
another reason is that ify in & melee zituation, a
modern high=-apead sub pllot tries to turn too
sharply at too high a speed, he might find himself
in a spap=roll, hanging from his seat belt and
with a loss of several hundred feet in depth at a
markedly slowed speed.

With our limited number of suba, we should bae
addressing this problem ac that our attack asubs
can out-maneuver the other side in shallow watera
as wall aa deep watar.

Although the SEIPJACE was the firat nuclear
gttack boat to utilize the new body of revolution
hull design as pioneered by the ALBACORE (AGSS-
569), the same basioc hull form has been used on
both the 637 class and the GBB oclass deaigns,
deviating only in lengths i1.e. fineneas ratio, to
accommodate more equipment and a larger reactor in
the case of the 688 boata. A considerable body of
asronautical data exists from the study of bodies
of revolution: g8 applied to airships and
missiles; which has been uaseful to apply to the
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modern submarine shape.

A almplified analeogy of the body of
revolution bull form wmight be useful at this
point: We have all seen the wing-tip vortices —-
usually 4in wet weather - generated by airoraft,
particularly when taking off or landing. If one
woereé to simply eliminate all the wing between each
tip, and then join the two symmetrical wing tipa
together; as a body of revolution., it can be ssén
that this also would generate two vortices rolling
up inwardly teoward each other at any time that the
body of reavelution was inclined to the fres-streanm
flow,

These two vortices are relatively harmless on
an airship, |blimp, or missile, but their
interaction with the submarine sail appears to be
tha root ceuse for the inability of the modarn
submarine to paneuver underwvater with the same
sort of stability as airplanea in the atmoaphears.

To wverify the simulation of wind=tunnel
submarine data vs. full-scale data (in water)., a
drag coeflicient va. REYNOLDS NUMBER (Crf wva. Nr)
plot was obtained for the wind tunnel model and
compared with the data obtained from the David
Taylor Model Basin (DTMB) model tests. Since data
from full-scale sea trials has been in good agree-
moent with the DTMBE model data, this would appear
to be a good comparison.

Bafore discussing the wind tunnel results on
the SKIPJACK model =& few thoughts about laminar
flow, turbulent flow, separated flow and Reynoldas
number for submarines might olerify what was
observed.

The fully immersed streamline bodies that aras
typical of modern submarines produce very 1little
wake;, and their drag, or resistance to forward
motion, 4ia oomposed almost entirely of skin-
friction drag. And thia drag, for any given hull
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shape; will be dependent on REYNOLDS WUMBER: or
the ratic of inertia forces to viscoua forcea, for
any body sliding through the sea, REYNOLDS NUMBER
is basically & scaling factor which is important
86 that one can test models and correlate thelr
data with Eha fuell-zcale desired pPesultas.
REYNOLDS NUMBER is also important because 1t helpa
to define the demarcation bebween the wvery low
drag oreated by LAMINAR FLOW of the water next to
a sub boll and the 300-400% higher drag of the
TURBEULENT FLOW next to the hull.
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The layer of water pext to a modern submarine
hull, called the boupdary layer, norpally will be
less than 1/2 inch in thickness from tha bow paat
amidships,

In the atudy of the fluld dynamios about a
moving submarine hull, the predominately TURBULENT
FLOW boundary layer over the hull is generally
eaaier to control than & laminar boundary layer.

Tha atory of the common golf ball can be useful to
illustrate how this comes about:
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If one were to take a perfectly smooth golf
ball end wallop it down the fairway with one of
your beat "250 yvard®™ drivea, you would be sorely
disappointed to find the smooth-surfaced ball
travelling only about half that distancel It is
trume, Hote 4in fig.2a how the lamipar airflow
passas ovar the ball in smooth layera but whap
theae layers reach the backside of tha ball they
can no longer adhere to the ball's surface sc they
SEPARATE and form a large drag-producing separated
wake., Now if one were b6 rough up tha surface of
the ball with samall 1/8 inch dimplea, it is easy
to see, fig. £b., that this will create a high
energy TURBULENT layer of air pext to the ball,
This turbulant boundary layer has 8 little mpore
energy in it 20 that when it seea the back side of
the ball, it continues arcund the dimpled surface
Just a little further before it finally saparatas

away. This leaves & smaller drag-producing wake
than the amooth ball.

SEPARATED FLOW must be avoided at all costa
on & submarine if only becauss of the resulting
gavare wake noise, Thus, a proper design should
utilize a basie body of revolution and clever
ocontrol plane design end placement to create &
separation=fres underwater vehicle thet is quieter
and faster.

FLOW STUDIES:
The Gtest mpodel was photographed in four
differant positionz which are of Aintereat in

exanining & coordinated undersea turning smanesuver
in the lateral plane,
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Figure 3, Straight ahead 0° ro11/0° yaw.
Figure 4. 107 yaw only.

Figure 5. 10° rnuf&ﬂn roll.

Figure 6. 10° yaw/40° rell.

In ell of the above photographs the submarine
is vyawed towards the cemera and rolled into the
canera.

FIGURE 3:

The low-drag hull deaign is evident with the
flow remaining attached over more than BO$ of the
body with wvariations ccourring only at the sall
and the atern planea. The former is the result of
the sail pressure diastribution (resember the
sail's shape i1s exectly that of a2 short wing
attached to the bull) while the latter is dus to
the influence of the stern and rudder planes.

FIGURE §:

The sail is now developing conaiderable aide
force as & result of an effective angle-of-attack
ef 10 deg. In eddition the hull 13 al=o
developing a side-force as evidenced by the twin
vortices which are rolling up imnwarda (in the
clasaical manner of & lifting body of revolution)
towards the low-preasure aresa at the npear-slde
hull centerline. Thia aide-force is necessary to
gounteract the centrifugal force of the sub am it
progresses through its turndng sansuver.

However, the moat significant observation
here 1s the menner in which the upper vortex core
interacts with the downwash at the trailing edge
gf the aall. It would appear that the sail's
flow={ield is attempting to pull the upper wvortex
ayay from 1its pormal path and over to tha top
decking behind the sail. Hote that the =zall im
now developing its paximum amount of alde=force or
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"1ift" which has oreated & large area of low
preasure on the viewer's slde of the sub.

FIGURE 5:

With the same yaw angle as before but with a
20 deg. roll angle in addition, the moving of the
sail ipto the reglon of the twin vortex oores
(which are independent of the roll angle, being
formed only as a result of the conaiderabla aide-
foroe generated by the hull) appears to have
caused both wvortices to suddenly shift thedir
position on Ehe hull just aft of the sail, This
viclent flow separation should cause a significant
rear pressure shift that would ocausea a stern-
squatting motion with losa of depth and apeed.

FIGURE 6:

Thia wvery atartling flow study accentuates
the unsteady flow phenomenon which is characteris-
tie of this mansuver. It is evidant that the
sail/sail-plane pressure fleld, in moving further
into the bow-generated vortex field, appears to be
creating a wviolent separation on the lower mid-
aaction of the bull. Note that the phenomenon
observed in Figs § & 5 ia an unateady flow [ilald

oscillating at a very low frequency lesa than 5
hx:

DISCUSSION:

From the above flow studies, it is quite
avident that the relatively large sail employved on
gll U.5:. Navy attack submarines haz a atrong,
negative influence on the hydrodynamic flow field
that creates the forces geperating an underwater
turn. With & =ail height over 60% of the hull
diameter, the sall rolling-popent alone -- at 20
knotsa == can be several MILLION [oot-poundas.
Meanwhile, any upward shift of the hull center of
preasure, due to the above vortex dinstabdlity,
would add another 500,000 to 1 million foot-pounds
of rolling moment, sericusly degrading the
transverse petacentric stability of the aub.
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On the other hand, the Russian VICTOR., ALFHA,
and AKULA oclass boats all have leas prominent
sails == have planes placed deep in the bow, and
their sail height appears to be leas than 40X of
hull diameter == and the latter twe classes have
the =sail blended into the hull with extensive
fairings apparently designed to minimize the
sail's influence on the bull flow=field.

Additionally, the above flow separation will
result in & higher pressure on the upper rear of
the bull which will; in turns tend to rotate the
stern down, This will cause a further shift in
the bowe-generated vortex which will decrease
speed, inorease depth (since the sail side-force
vector pointas downward) and further aggravate the
degraded attitude of the aub. Ify on the other
hand, power is inoreased to counteract the loss of
speed and astern-heavy attitude; a poasible result
would be a complete "barrel-reoll®; -— which ahould
make things intersating for the crew.

Materially changing the sgil shape and size
on existing 637 and 688 class boats should not be
such & difficult task. For example, the sddition
of 2 tralling edge flap on the rear of the asail

with an appropriate control asystem might be
sufficlent to ocounteract the above flow

difficulties to allow all of our attack boatas to
rot only ootmapeuver Gtha opposition -- at any
speed == but also to Creely paneuver in shallow
waters where smaller subs have an advantage today.
Feducing the size of the sail and fairing it inkto
tha hull will also provide further quieting of our
existing attack boats. The sall=planss have
finally been soved down to the hull amd moved
forward on the most recent 688 clasa boats and
experimental work should continue in this area s0
that existing boats can be modified to manauver
not only guickly but also gquietly.

It is beliewved that a number of experiments
wara oonducted on the ALBACORE in the late 1950's
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with a sail-flap and other control swiaces.
Perhaps we should take another look at this data
and 1its applicability towards saking our attack
boat fleet more eoffective against the more
pumerous Huasian.

Today's attack submarines need not be saddled
with the oclumay maneuvering ability of a HNavy
blimp. Although alow, quiet stealth has always
been an loportant advantage for ocur sub fleet; it
does not appear prudent to ignore the possibility
of underwater "dog f[ighta™ in combat. Thia
ability may become even more Iimportant as the
Soviet attack suba become very guiet aa well,

HW!E.PII‘HIIH

IN REMEMBRANCE

HRS. R. A. (SUNNY) PETERSON
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In Admiral MocKee'"a resarksa at the Subsarine
League Symposium on 9 July 1987, he made the point
that there's more to subparipe warfare than just
ASW; and bhe challenged the audience to begin an
examination of fundamental lawa or comsandsenta of
aubmarine warlfara. In tha course of | hia
prosentation Admiral HoEes identified what he
conaidered to be four basic axloms:

& Remain undetectad.

a Shoot firat and at short rangs.

o HMaintain propulsaion.

o Enow your ship,

This erticle uses Admiral McEes's remarks as
8 starting point to initiate what should turn into
an intereatings long=-term dialogus in the pages of
THE SUBMARINE REVIEW.

Hemain undeteoted. ¥Whether & submarine's
mission 4is strategic deterrence, antisubmarine
warfare, antisurface warfare, land attack, sur-
veillance, swimmer delivery, minelaying, trans-
port, or a host of other posaible esmployment
opticnay & submarine has the most freedom of
action when no one is certain of exactly where it
is, A submarine sust have gquietness built into
it, be properly maintained, and be operated in a
quiet, stealthy manner., The Commanding Officer
must be aware of the epemy's various peans of
detecting his submarine and operate s0 &8 Lo
minimize all of them.

=shoot {irst and at short range. The ship
that shoots first has the edvantage: he has &
weapon in fthe water apnd the other ship is in &
reactive mode,. The target ship'a I1mmediate
concern becomes self-preservation. A counter=
attack is sore of an afterthought and the further
Bway you are when you shoot, the longer the weapon
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runs and thus iporesses ita chanoe of deteoction.

Maintain propulsjon. It's a vitally impor=
tant concept:; but I'm not sure I agree with
Admiral HMoEKee's including 4t as an axiom of
submarine warfare: I think it more rightly
belongs @ma ®the first law of submarine
enginearing.®

Enow your ship. Knowing your ship is the
firat atep in being able to efficiently right your
ship, and 4it's aritical to survival in oasa of
battle damage.

Admiral HMcEKes stopped after discuaaing the
preceding axioms, and challenged his listeners to
develop mDore. Heres thens are several more
inputs:

o Enow your people, and treat theam fairly.

o Enow your eanemy.

o Train as frequently and as realistically
as possible.

Enow your people, and treat them fairly. The
major difference in performance between submarines
in dua to a buman factor: how wall the leadera
are leading.

Tha detailing process results in a random
distribution of talent throughout the submarine
force. Those ships that do well seem to be
superior because their people are better sotivated
te excel. This motivation comea from positive
leaderahip — by leaders who are comfortable 4in
poaitions and who take time to know their pecple.
A man's attitude towards his assignment may be
formed before he even settles onboard -- what he's
heard about the ahip's reputation, what "welccme
aboard® help he's recelved, bhow smeothly he's
checked aboard when he reportsa, and the impres-
aions he gainas as he meets the ship'a leadera.
Hotivating a man during this oritical period 1a
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extresealy isportant, but so is a continuing and
genuine concern for hia well-being and that of his
family. The CO; X0 and COB need to frequently
tour the ship, both in port and at sea, talking
with the crew about their specific jobs: and about
their oconcerns. Division officera, ochiefs:, and
other senlor petty officers should be genuinely
concerned about their people and their equipment.
If there's & critical Job in progress or some
division is working & major project ocver a week-
end, the key leeders should be copncerned enough to
copme to the scepe for First hand reporta and to
lend encouragement (and 4inaight). When your
pecple know you're genuinely concerned about them,
they'll go out of their way to meet or exceed your
expectations.

Unfortunately, beaidea stremgths, people have
Weaknesses. A good leader knows the limitations
of his people and plans acoordingly. A relatively
inexperienced 00D should be backed up with an
experienced Chief of the Watch. A wesk Fire
Control Technician of the Wetch should be
supervised by & sharp O0D; and so forth. Thuss il
each wabtch section is confropnted with & similar
challenges they esch perform equally =5 well,
asince an insightful leader has balanced thelr
strengths and wesknesses,

One item which is extremely important in
dealing with a group of pecple is fairnesa. Both
the appearance and the reality of fairness need to
be ascrupulcualy maintained at all timea; or the
gréw wWill be fractured with internal discontent.
There are no seocreta on 8 submarine.

Epow_your enemy. You have to astudy the
enemy'a historys leern the details of his equip-
ment, and try to put yourself in his shoes.
Recall the scene from the movie Patton the night
before Patton was to engage Rommel in the KNeorth
African desert. Asked why he was so confident of
victory in the lortheoming battle, Patton replied,
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"Baceuse I've reed bis book!™ It's too late to
learn the characteriatics of Soviet torpedoes when
soper reports "™torpedeo in the water.®™ An ESH
report of "Weteye, aignal atrength four®™ should
glicit an immediate response from an 000:; plus
gall up in hias mind a matrix of posaible platforma
and thodr threat to him., Forewarned is forearmed,
gnd the more we learn about our potential enemies
now, the safer wa'll be in the lopg run.

Irain s freguently and as realisticslly as
boasible, The submariners of WH II had a source
of motivation we'ra lacking today -- & lot of
their friends had gone out on patrol and never
returnad, You can't walt to train until a war'as
about to start, or assume that your firefighting
skills carry over from the last underway. Thae key
Eo succesaful performance l1s training, and & prime
ingredient in worthwhiles training 1s realism.
Unlike athletes, who traln to participate ip a
given eveot oo & certalp date, & submaripe orew
nesds to be ready to handle a full spectrum of
tactical and emerganocy situvations any time: day or
night. If all tha fire drills are conducted in
the onginercoms how well will the créew handle &
real f[ire in the torpedo room or sonar equipsent
spaca? We ogught to train and drill as if our
livesa depended upon it. Scmeday they might.

I had originally thought about entitling this
article "The Ten Commandmenta of Submarine
Warfare," but adding oDy own ideas to Admiral
MoEee's still leaves us two short. Are there more
fundamantal ocossandsants of sobmarine warfara? I
look forward to seeing these themes developed in
subsequent issues of the SUBMARINE REVIEW,.

CDR Paul J. Ryan, USN
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ER_FOR _SOEMARINES

The world of submarining is for the moat part
elosed to the publio, YTet, a8 we prooeed toward
the tweanty=firat century, there iz new awarenssa
end desirs by the populace to learn of our
country's military might.

Present day communications, eapocially
satellite television, have sade inforsation more
available to more people in a shorter spano of time
than ever before. All wmedia shareas the
reasponaibility for disseminating the journaliatic
oredos "What, When, Where, Who and Why" and husaen
inquisitiveness desands aenlightemment to under-
stand the events of today as well &3 the techno-
logical geoliaths which constantly change our
times.

Over the years, film, television, radic and
the print medis have detailed a wealth of informa-
tion about our ground, air and surface forces --
which far axceeds the miniscule paterial provided
on mualear submarines, From the birth of
HAUTILUS, naysayars graatly reduced all communica-
tion linka ralative te sohmaripers and their
mpaohines., Only io the last halfl dozen years, has
there been a glimmer of public relations pelative:
tc the Silent Service, A major cese in point 1s
the Submarine League and its quarterly publica=
tion. MNot onmly ia it & forum on submarines matters
to those privy to the profesaion, but mora impor-
tant 13 its availability to anyone interested in
submarining == a giant atep in the right direc-
tion. The recent success of the Tom Clancy nowvel,
HUNT FOR RED OCTOBER: soon to be & major motion
picture; pointa out the public's desire and need
to Know. The public made this story a succesaful
beat sesller: mot the submarine community.

In 30 short yeara; submarine technology haa

aeen ua take immoense stridea. There are atorles
to be teld, 4in pictures and sounds -- aslicea of
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life about the man: thair families, thair
philosophies of living under the sea and yes, at
times, their dying 1o this hostile, unforgiving
environment. To do this visually, no "top secrat®
paterial need be discussed or equipsent photo=
graphed. Educating while entertaining the massas
in a generic manner is the only eriterion.

Recently, it was my experience to try and cut
through Navy bureauoratic red tape. I was seeking
production assistance for a proposed TV docu-drama
saries, But from all guarters; the answer was the
same, "not probable or poasible.® The upper
aschelon avolded any dlacussion. One officer in
the Strategic Systems Program Office told me of
" only one inatance of which he kpew whera a TV pews
raporter was allowed to embark in &n SEBH. A
representative at the Office of Naval Information
confided that the mind-set of treating the Silent
Service as silent, was alive and well by many flag
rank officers. Ha alszo said that outright
hostility by many factions exists toward those
outside the submarine femily. He added that
paranoia reigne high on the problem of
"aanitization.®

A Tfew monthe egos the HMacRell/Lehrer Newshour
on FBS featured a two-part story on an attack boat
at its homeport == with a visual briel tour of the
boat. An interview also included Vice Admiral
Bruce DeMars. To this writers i1t was the firat
meaningful report yet on TV.

Actions akin to those of the PFBS effort are
needed by the Submarine Service to get the
financial and emoticral asupport of government
bodies; 28 well as the public. The sacroaanct
pentelity of those who would ocospartmzentalize
subparining inte an ethereal subject mpust be
relaxed. Fletures and socund are far better than
words, One only has to watch televiaion news and
documentaries to become educated to the world of
war, The inscuciant public is clamoring for asa
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much 4input from the armed aarvices as they oan
handle,

Short of compromising secret information and
submarine machinery, there are secure metbthods for
what I call Flanned, Recorded, Edited Productions.
Modern technology in the fields of film, videotape
and audie with all of their mobil and remote
papabilities, have presented the publiec relations
art with still untold proapects. Lat us use them
to get the message out therel In 1988, it ia
insufficient to utilize & berthed boat in & atatic
mode to relay that messages nor the use of & phony
studic set or olds overused Navy stock footage. A
submarine in transit or on-station is the only way
to pay proper tribute to the men and boats that go
under the aea in harm's way.

Larry Blair

[Editor's Hote: The Naval Submarine Leagues is=
currently in the early phase of negotiation to
apopnsor a Submarine TV dooumentary entitled
TSubmarine Patrol™ for airing on PBES and lor Kavy
roacruliting uvaes. It ia intended that coples will
be avallable for NSL mezbers use and purchase. ]

UNDEEWAY OH NUCLEAR POWER

Thae NSL has obtained VHS and 16 MM coples of
the sducational film "Underway on Nuclear Powar.®
Thia 22 minute production centars about the
nuclear trained anginearsa that cparate the Navy
submarine and surface shipa. A good description
of sach type of ship, its mission and capabllities
is provided. William Shatner of "Star Trek®
desoribas the Navy's Huclear Power Progras and the
nuclear powared shipa, An excellent aid for in=
troduction of the modern Navy to all audienceas,
Copiea of the VHS tapes will be provided to each
Chapter. Loaner VHS and the 16 MM film are also
available by calling Pat at N3L -- (T03) 256-0891,
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Whats The Word

From Westinghouse

On

Naval Submarine
Systems?

Fathom.

has commited is developing

:ﬂﬁiﬁmﬂ ofitssclentists ~ as0nar Wide Aperure Array

enginesrstohelp fwhomthe  as part of the FY-89 Submarine
needs ofthe 1S Navwy's nuclear Combat Systemn, which will allow
submarine fleet MNavy subrmarines 1o rapidly local-

. Elrjnfrl;:nfdwsma:fuirfhﬂc ize enemy submarines.
missile launching and handl
sysems, which have been InStallod oy e chal s e
Nl el bitey fices bURMRI: kWl MKA8 ADCAP — the Navy's newest
BulNTERHE et the  heavyweighttompedo.
MLE:H systems for the n
missile andanew system thatwill | Additionally,
alloow vertical ofToma.  instrumentation and control sys
hawrk cruise missiles from Navy terms are installed on virnually all
amack submarines, nuclear submarines.

Mﬁmmm devel Hﬁzﬁt}'hﬂ.‘ﬂ"ﬂ 1

{ quietsst-ever (L] o fathom requirements
grﬂn;?ilsimﬁsmmﬁ:rﬂ:nm ﬁ:ﬂh‘r: I.JES Navy’s nuclear sub
pencration sitack submarine, and  marine fleet
an improved SSNGRE class unit Yiou have cur soed on it

You can be sure. . .

If it's Westinghouse
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ADVANCING ASW TECHNOLOGY

DRS designs, develops and manufsciures dolense alecironics
syslems for @ varisdy of applications; sonar Signal processom,
acoustic video displays, mission recorders and on-board brainems
Curontly operabonal on hundreds of U3, and alled naval ships
and airerall, DAS sysiems & consislantly chosan bacause [hoy
ad unpareBelad In seradiviy ard sophislication,
Dwr reputation lor gediing the job done on lime and within budgat
hiRd mide uE B growing korce in dedense alectonics, ASWY,
iriafigance and survelance
Fﬂ'm‘lhﬂl‘l‘l‘lllhl'l contact Rlchard Ross, DRS Corporals
ﬂnnrhpnmﬂ Dapl. SR, 18 Thomlon Road,
MHJUHM. (2011} 3373800, Tekex: T10-288-4181.

When listening is your besi defense
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SUBMARINES AND ASH

The KNaval Institute Froceedings of October
1987 1is devoted to Submarines and ASW. It has
articlea by six noolesr submariners along with
articles by non-submarinera on submarine matters.
Reviewing all of the pertipent articlea and
excerpting observationa from them appeara to be
informative to the SUBMARINE REVIEW's readership
== which rarely sees public expressions from the
nuclear submarine communikty. Also, cartain
intereating generalizationa are smade about this
eollection of writings on submarinea. (Note: the
Editor doea pot confirm the validity of the quoted
statements nor does he necessarily feel that the
generalizations which fall out would be a
consensua of today'a subsarine force.)

Subparine Warfare and Stratesy

LCDR M. N. Pocalyke, USN, 4in his Sinkins
Soviet S5BENs declares that: "tactical puclear war
at sea may exist parginally but is  highly
implausible™ -~ and, "the Soviets would not chooss
& naval tactical nucleer response to our strategle
ASW™ — "Spyiet SSENs sust be sunk by conventional
means™ -— and, "Soviet 33BNs are ocur leverage for
ending the war.® -- PFS3Ns operate alone and
indeesd sust operate alone."

LT D. I. BHBylen, U3N, 4in his Msles Warfare
pays that the "high-kill eriteria for success of

the Maritime Strategy may be out of reach for our
33Na in the future,"™ and "The engagement rate will
not be high;® == "The comclusion that must be
drawn ia that the current high-cost U0.3. S5H seams
destiped to lose its preeminence as an ASW platform
in the future.”

LT W. F. Hoeft, USN: 1in hisa Topfish: Tactics
Firat writea: "effectivensss of the U.5. bsub
force was based on hypothetlcsl one-on-one eangage-
ments betwean each force's moat capable submarine.
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COR D. W. Hearding, USH, in A Call to Come
bined Arms noted that: PAis & result ol the
erosaion of the 0.5, teochnology edges the pamsoth
slze of tha Soviet submarine force has become a
more important determdipant in the outcome of
future submarine wars" ==  ands "D.3. sub attacka
agalnat Soviet submarines operating in oconsort
with other foroea will undoubtedly increasa 0.3,
submarina loasas."®

YADM Bruce DeMars, TSN, im an Interview saya:
"We will have to stop regarding the asubmarines
striotly as an ASW weapon.™ = ands; "Don't ever
teke your eyea off the fact that submarine warlaras
ias stealth warfare.™ HAs for the Soviet bastion
concapt, ™I think it ia clearly their ourrent
concept because of ilmplications of ocur Haritime
Strategy.®

Submarine Tactica

LCDR Pocalyko says; "puclear war is a Soviet
option only of last desperate resort.®

LT Hylen fasls that in a melas "tha
engagement now seazs sopewhat even.® -— "Depth
capability, where the Soviets again exceed the
U.5., aids & submarine in aveolding the wvartical
width of the torpedo's acoustic ocone.™ == ®Spaed,
in which the Soviata axcel, also helps & submarine
evade the homing torpedo.® == "The submarine can
be an effective ASUW platform, but its vulnerabil-
ity once detected == @may preclude this from
becoming an important mission,”

CDR K. J. Reardon, USN, in his

Ensuring the
Undersea Advantage says: "The top 3 characteris-
tices of an 33N are quieting, quieting and quiet-

ing."™ Also, "The 55H-21 will provide a revolution-
ary breakthrough in underwater stealth.®

LT Hoeft notes that "the tremendous rouvtine
workload submeriners fece on sea duty diverts
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their attention away from thelr individual
tactical proficiency,.”

LT T. J. Belke, USN, in Pushing the Limit
notea that, "The submariper who thinks the prisary
advantages of stealth and concealment are invio-
late oourts disaster,® == and that "we prosote
blind faith in our cleak of Anviaibility.® ==
Also, "Even shots that misa yield dividenda
because they put your cpponent off balance and on
the defansive."

C. T. Urban 4in his PBringiog Tactics to the
Surface says: "Attack submarine wardrooma consider
themselves taoctical experts..... . However, the
allotted time within the larger scheme of things
relegate tacticel training to more of & hobby.™
"Today there may be too much misplaced trust and
depapdence on combat system and Weapon
capabilities. ™

VADH DeMars says, "We bave the potential teo
perform antiair wvarfere to a certain degree -— and
help the battle group with cur ability to launch
antiair missiles from covert positions.”

Heapons

LT Rylen writes: "the Soviet's sonar system
would ocertainly pieck up the nolsy Mk-88 torpedo
within seconds of its launch,™

CDR  FReardon says, "Infortunately, U.S.
torpedo developments have not kept pace, ....
while, "The Navy currently has no anti-torpedo
delfenss systes,.™

VADH DeMars notes that, "rather than making
our heavywelght torpedo warhead better, we are
paking our lightweight torpedo better.®™ — "L new
torpade program? Eventually — but I don't have
the money right now.® -- Az for whether our torpe-
does can defeat the threat, "Obviously I think =o
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or we'd be working hard to change the heavyweight
torpedoss. ®

Parsonnel

LT Hoeft notes: "The submarine foroce ia
losing far too many good officers who expeocted to
coptribute to & cause but found themselves ==
Jerked around — and overworked by confused and
competing pricorities."™ ...."The Engineera Exam
ensures that uwniformly competent officers are
superviaing the propulsion plants of nuclear
submarines -- no equivalent challenge exista for
individuals to prove their tactical competemce.”
== and, FAlthough an attitude of invincible
arrogance pervades the submarine community, few
submariners have the firat hand knowledge to
Juastify such an attitude,™ .., "Officers find
thepselves puprsuing "urgent' tasks that have no
apparant relaticnship to ship safety or wartime
readineas, and they become disillusioned.®

LT Belke says that "Some nuclear-trained
officers without BS3N experience are evantually
asgigned as executive apnd commanding ofTicers with
as few as 5 00D watchea under their belt.” ...
PSince GS30s have atood the lion's share of OOD
watohes in S5BHs for two decades....there are....a
number ef nuclear trained officers with
dengerously little ashiphandling experience and
only a sballow knowledge of their boat's
capabilities.®

C. B. Urban feals that, "Onless retention
improves drastically there will never be enough
second-tour officers to bave aignificant impact on
working conditions.®

CDR Hearding points out that "The ocurrent

level of experisnce and axpartise in combined arms
ASH operations is low."®
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Generalizations

= There seess to ba acant belief within the
submarine comsunity that tactical npuclear
weapons will see any use. Therefore, there
is 1little regard for how they might ohange
submarine strategy and teotics.

= All presant weapons, including those air-
dalivered, ara felt to be "lethal®™ againat
Soviet submarines deapite their widely spaced
double bulls.

= All submarina writers appear to take i1t for
granted that thea U.S. atill heolda the
initiative against the Soviet submarine
Tforce. The ecorollary to this is that the
U.8:. B8N 4is the best submarine in the world
today. VADM DeMars confirma this, saying: "I
think we probably dwell too msuch on RED mnd
moderpization ... IE 18 the area that I put
the least percentage of my money into.®

= Pivoid detection® ==& dictum of the
submarine force == is apparently & paradox.
The articles show that for S5BNa this ia
abaclutely correct; for S5SHas 1t might
serioualy reduce thelr usefulness in combined
operations. specifieallys LT Hylen Bsays:
B0.5. submarine groups would force individual
subs to give up covertness.®

= Tactics are much discussed but there 1is
little definition of what they are.
Certainly, there is 1little recognition of
how submarine weapons are being uaed and how
they affect tactlcs.

= How the Soviats might destroy or counter our
submarine weapons beloré thelr arrival on
target seems to be lacking.

= There is a general recognition that all snemy
subparines may be gquieter than in the past --
at least at low speeds, VAEM DeMars
recognized that, "Designing a submarine to be
gquiet at slow speeds 1z relatively sasy
nowadays. ™
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LETTERS

The eulogy to Frank Lynch in the October
SUBHARINE REVIEW doean't begin to describe the
importance to the Navy of thia truly innovative
thinker. I was fortunate to work with him at
Electrioc Boat Co. in the Advanced Engineering
Planning seoction == and to belp develop some of
his highly oreative ideas. FHReoslling s few of his
projects can give one a better idea of the atature
of this submarine-dedicated man:

- He proposed a tube-launched misaile with
nuclear warhead; first as a strike weapon, then as
an ASW weapon; and saw the idea brought to [rui-
tiopn with the production of the SUBROC nuclear ASW

weapon,

- He pioneered the submarine integrated
fire control concept, foreing & shift from analog
to digital to pake it Ceasible — and then was
instrumental in making it happen.

- He was the father of the E-boat concept
(Jimmy Carter served in one) and later pushed the
gas-turbine-powered conventional submaring ==
which never materialized although it had socme very
big plusses. He also proposed and conceptuslly
designed a monitor-type aubmarine with 11 feet of
syntactic foam between the outer and inner hull ==
a8 submarine which would be invulnerable to the
largest of conventional warheads, whether boabs,
torpedoes or minea.

- Hiz political/military sense was unu=
sual. Az an avid subseriber of the Peking Daily,
his studied readinga led him to urge a rapproche-
ment with Red China well before President Nixon's
overtures. He saw this act as a viable offenaive
againat Soviet worldwide imperialism. Sisilarly
for strategic weapona; he was an sarly advoocate of
the "zero option.™
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His losa was & great loas to the Navy.
John 8. Leonard

WAHQO

In the bock review of WARDD in the October
1987 issue, THOR aaks rhetorically what produced
[WAHOO's] sensational results. Specifically, was
it Morton's peracnality ...leadership...tactica?
Lot me give my answer.

The change in WAHDD after Morton took command
was instantanecus and dramatic. Upwarranted cau-
tien, hesitancy, self-doubt and lack of truat in
afficers and men were replaced by aggreaaivenssa,
poaitivenesa, belief in self and faith in thoae
who manned WARDD. How did Morton do it?  Simply
by atamping his perscnality on every officer and
enlisted man, & perscnality that radiated wvalor,
commitment, professicnalism, loyalty, patrioctism
and optimism. When these perscnal traita were put
to the test, Morton was not found wanting.

I know no better way to achieve resulta:; in
assence; to lead.
Rafasl C. Benitez

287 FACT BOOK

In the 'BT FACT BOOK p. 31 == if you ever
republish in another year -— I suggeat you revise
our list of Aces. I realize some postwar Figurea
are bound to be inaccurate -— and are. Clay
Blair:, good as his dope seems, has missed a patrol
or two. Some JANAP stuff ia 4inpaccurate. ADM
Chick Clarey has found 2 more ainkings by PINTADOD
that were never credited, eteo.

Earl Hansal
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JHE SUBHARINE OFFICER'S MANUAL

I have just completed a preliminary outline
for "The Submarine Officer's Manual.™ The manual
will present a young submarine officer with an
ovarview of what At tekes to be & sucoéasful
submarine commander. The manual would repreasnt
the type of basic document that I wish soseone had
Elven me about the time I put in my reguast for
submarine duty.

I want our young offlcers to foous thelr
efforts on becoming submarine commanding officers
from thelr firat days at aub-school, or even pricr
to that. Then I want them to realize that to do
that they should be WARRIORS with some added
attributes which will make them able to take the
command role as a leader of their subzarine teas.
I also want them to knows right from the start,
that the next naval wer may well be & nuclear war.
If they aren't prepared for that thoy should atay
back in Peoria and run for mayor: mansge the local
grain mill, or sell gasoline. I also want them to
raalize what 1t will be like cut thera at sea,
with “no one to give them directions; repair the
air compressora,; stop the leak in the engina room,
bale out the flooded motor room; and get thinga
working egein with all major electrical eclrouits
grounded, I want them to contemplate the
pleasure; pride and excitement that comea with
success in battle. To acocompliah this, I want to
provide wivid descriptiona of casualties and
succeases from WW II experiences. These young
officers must be made to realize that to make
attacks and handle sajor casualties they will have
to know the boat in detail as well as msany other
things: and they wlll have to se& Gthat their
subordinates, both officer and onlisted, know
their astuffl. In shorts they must ba the owner,
trainer, managers and also the captain of the
football team. And sometimes they muat be the
water boy too.

William P. Gruner
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HAHOO

This hea turned into a month of memories of
submarines in World War II. It started with my
receipt of Dick O'Eane's latest book: WARDO: and
than "Thor'a® review of WAHDD in Octoberts
SUBMARINE REVIEM.

I take exception to Thor's comment: "of the
thirty-seven American submarines lost  without
survivors during World War II, only WAHOOD's end is
known:® == an apparent paraphrase of O0'Kane's
statement on page 333 of WAHOD 1.8, "Sadly:, from
thirty-seven other submarines, bringing the total
to fifty=-two. thore were no survivors: and their
brave stories; except for WAHOO'a, we shall never
know.® Losa of ope additional boat, and a great
one &t that, HAEDER; with Sam Dealey in command,
was quite clearly establizhed.

A review of the report of HAKE's 6th patrol
{(with CO Frank Hayler) shows:

B/23/48 2308 Rendezvous with HARDER. Exchanged
inforeation. Made plans to [inish
off DD damaged by HADDO., HADDO
had left area for resupply.

Bs24/44 0453 Dive for submerged approach.

0532 Pinging at 1680 T.

0554 Sighted tops of 2 ships at 183 T
apd 173 T.

0622 2 ships on course 030 apeed 14.

0636 Target-range 6500. They zigged in-
to Dasol Bay. Escort stayed out-
sdde.

D64E PBroka of " attack.

0647 Sighted HARDER's periacopa at 700
yards, bearing 000 T,
Changed course to 180 T.
Heard three pings from eacort -
tock & lock. Escort broad on our
port quarter - angle on the bow
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0710

o728
0732
0830

0955
1030

We naver

45P and swinging toward us at 2000
yards,

Went deep:, rigged for silent run-
ping. Escort apparently has two
targets and is confused.

15 rapid depth charges - none
olose,

Took evasive action. They asem to
have us located.

Joined by ancther escort. He
tracked us but no depth charges,
Sorews faded.

Secured from silent running.

haard from HARDER af'ter the above

epcounter eand I belleve that the depth charging at
0728 4is conclusive enough proof. The aggrassive
tactica of Sam Dealey were such as to place him in

harm"a way.

Dick Metzger

US55 STICKLEBACK (55-415)

Contact Bill Greenlaw, 476 Lymington Rd.
Beverna Park, HD 21146
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LM _THE HEWS

o SUBNOTES/ September 1987 says that "to
date Atlantis tourist subs (operating in Caribbean
waters) heve had more tham 2,500 dives while
taking ocver 50,000 passengers to explore reefs and
sealife. Each sub holds 28 passengers.™ The new
Atlantis III, which will carry 48 people, will
oparate from St. Thomas in tha Virgin Islands. In
commenting on "the expanding tourist sub
business,™ tha head of Winchester Asscolates Ltd.
in Aberdean says, "We don't approve st all of
these largs single hull designs with no means of
restricting flooding and are surprised the U.S5.
Coast Guard hasn't stopped them from being
used."..,. "unlike others; ours (new tourist subs)
have watertight and pressure tight compartments to
reatriot watar ingreas to ons area and presarve
busyanoy.™

a Admiral C A. H. Troat, D3N, said at
COMOPTEVFOR"s Change of Command on & August, 1987:

T"Today we are on the verge of a new apoch.
People kalk about the coming revolution at
Bea; Ii's Erue .... at least in concept. II
we were to visit the ROB piers this after-
noons we would see the navy of the 1950s,
19608, 1970s and 1980s8. But if we were to go
inside the hesdguarters building to my left,
we would see aspectz of the navy of the 1990a
and bayond. The potential breakthroughs in
technology that 1ia just ahead, il only wa
gan capture them in a practical; affordable
way, make the wvialon of the navy of tha
future asomeéthing to bahold indeed.

Lot ma give you a glimpase: Shipa powared
by superconducting electric=drive motors;
hypersonic airplanea capable of exiting the
sarth'a atmosphare, dJdocking in aspace, re=
entering, and recovering on board futuristic
aircraft oarriers; submarines performing
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roles unheard of today; sensors that provide
total survelllance of the battle asphere;
directed energy weapena that pever need
ralonding.

A1l thess are dazzling proapacts. But
their realization depends wpon a apindly,
parrow footbridge suspended between the twin
peaka of the laboratory and the fiald. In
the yeara to come,; Gthousands of ideas will
try to make the trip asoross that bridge.
When ideas work, when tha navy cen take them
to sea and fight and win with them, then you
must help them make the trip acrossz the

bridge as expeditiously &s posaible. But
when they don't weork, then you suat not heai-

tate to snatch them up.... &nd throw them
bodily into the gorge below.™

o Aviation Week & Space Teohnology/Sept.
28, 1987, notea that two Navy Transit navigation
satellites wera placed into polar orbit on Sapt.
16th, bringing to 9 the total of Transits used by
submarines for their navigation.

o Ihe Washington Post of 20 Detober; tells
of a plan to sink the Navy's 35 BLENNY in waters
off Ocean City, Maryland; to serve as a reaf to
mirture underwater sealife. PHaryland has beean
struggling to increase the population of fish im
state waters.™ Sinking submarines near Oocean City
will attract and keep fizh in that area.

o In an article in MNAVY HEMZ & Underses
Jochnology of 9 Octobers it 1s noted that "The
U.3: has refused to let Canada bulld a U.5. design
submarine, &s Canada preferred,™ and "could veto &
Canadian decision to Dbuild the (British)
TRAFALGAR.... whoas nmualear reactor is based on
U.5. technology transferred to Britain in 1958,
Under the terms of the tranafer; tha 0.5. has a
say over any Britiah attespt to sell the tech-
nology to a third party.®
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o Also;, ip the same edition of Havy Heows
is a note on the ME 50 lightwelght, anti-subzarine
torpedo == SEAL LANCE — & submarine launched
pissile-delivered torpedo. Mew undergoing teata,
SEA LANCE is expected to be operational within
three years, Thia program has been delayed in the
davelopment astage for more than a year while
Honeywell (the prime contractor) engineera "have
labored to meet size and weight requirements.®

o Jdanes's Defense Weekly of 17 October,
reportas a successful firing of the TRIDENT II
(D=5) ballistic missile and notes that this
missile'a first submerged test Firing is acheduled
for 1989.  "About 13 more land launches are
planoed before the teats from submarinea start.®

o Ihe Washington Poat of 24  October
reporta that "a team of five trained bottle-nosed
dolphins.... to be uwsed for mine=hunting and
dategtion of underwater divers and swimmers® have
besen added to Havy security forces in the Peraian
Gulf.®™ The five dolphinas which arrived in the
Gulf Oot. 13, werae trained at a Navy research
laboratory at Point Loma, San Diego,®

-] The Procesedings/November 1987 tells of a
present Department of Deflense contract with
Aquanautics ®"to build an artificial gill — &
chemical device to extract free cxygen from sea
watear == for an un-manped, long endurance submer-
aible wehiole.™ This devioce would be like a rish
axtraoting the dissolved oxygen in sea water by
passing the water through its gilla, Sinoe oxygen
as & fuesl has & much higher snergy density than
batteries, using this dovice will provide far
greatar endurance "than a battary-powarad
equivalent. ™

o Ihe Hayy Times of 2 NHovember says that a
House-=Senate oconference committes has tentativaely

approved & 35 parcent increass in submarine pay.
This could mean as such as 3100 extra per month
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for eligible officers. Thiz raise in submarine
pay plus other measures are expected to help stem
U s continuing slide in officer retention and
recruiting.®™ The submarine force appears to be
100 officers short of its 622 recruiting goal, and
officer retention 1is down to approximately &40
percent.

o The Hashingtop Post of T November in an
article authored by Walter Pinous, tells of delays
in teating = TRIDENT II (D-5) misaile with 12
dumsy warheads -— and the debate created by the
testing of this missile configuration. Under the
riulea of SALT I, when such a missile is finally
deployed 4in & TRIDENT submarine; gll astrategic
missiles carried would be counted aa 12-warhead
Weapona. Thus, with START's (atrategic arma
talka) 50 percent reduction, a cap of 3500
submarine-launched warbeads would cause the 0D.3.
to be limited to having only 12 TRIDERT subsa-
rines. (Each TRIDENT carrying 24 missiles would
then be assumed to have 288 waerheada on board,)
The MHavy presently has 8 THIDENT submarinea
deployed, with 6 mors under construction, another
budgeted by the Congresa, and an eventual planned
force of at least 20. A delegation of 45 Senatora
have wurged the President to delay the 12-warhead
taat, saying that the teat "may well weaken the
U,5, atrategic force posture®™ for START delibers-—
tions. The TRIDENT IIs, to be firat deployed in
1989, will carry B large MK 5 warheada. A later
veralicn may carry 12 smaller MK § warheads - to
be used against softer strategic targets.

o Sea Technology/October 1987 reports that
Admiral Chernavin, Soviet Navy Coasander-in-Chief,
in an interview with the newspaper Izveatiya sald
that the Soviet WNavy wes "taking every necessary
atep to ipprove the guelity of 1ta npuolear
submarines rather than their nusbers.®

. ] In the same edition of Zed Teghnolosy it
is pointed out that an Ainvestigation by the
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Norweglian Fongaberg company camé up with the
findings that the export of their computers along
with the Japanese Toshiba milling machines to the
goviet Union "almost certainly contributed nothing
te the gquieting of the propellers of tha Soviat
SIERRA and AEULA class SSHs. The firat SIERRA was
launched in July 1983 and the AKULA in July 1984,
This would make it unlikely that the Aimproved
Toshiba methods of milling the propellers had been
used 1in CEheir construction == rather that “the
Soviet Union hed silent propellera before the
equipment was dellivered by EKongsberg and Toahiba
between April and July 1984. However, it ia
apparently evident that about 200 SSNa and SSBNa
plua large numsbera of conventional submarines
could be provided silent propellera with the help
of the Kongsberg-Toshiba exported technology.

o A UP] release in September tella of VADM
Bruce DeMars' desire "to develop new classes of
submaripes that use laser and satellite technology
to sheot down enemy airecraft and bombard anemy
shores,.™ DeMars sees the use of the 3100 million
R&D wmoney in the House 1988 defense authorization
bill "™fo build experimental prototypes for
posalble new clasaes of submarines.® Anti-
gireraft and shore bombardment nuclear submarines
are apparently envisioned. For either air targets
or mobile land targets, missiles launched by a
submarine "could be radar guided by satellite,
surface warships or even "some guy sitting on a
hill in Europe.'®™ DeMars is also quoted as saying
thaet "satellites using laser beems now hold
promise of aolving the cosmunication problem and
providing submerged submarines with sufficient
terget information and intelligence to hit mobile
land targets such as tank formations and
aircraft.®

o A new long-range surveillance sonar for
the proteotion of harbors and offshore assets

against underwater swimmers and ssall submersibles
-- the AS3T0 made by UDI Group Ltd -- is presently

85



undergoing Swedish evaluation trials. This sonar
can detect underwater swimmers out to 500 metera
and small submeraibles to a range of 1000 metera.
Multiple upderwater asensors can form a complete
intruder protection ayaten.

danes's Dafense Weekly of 24 October
1987 tulll of the Polish Navy replacing their old
WHISKEY boats with the new Soviet EILDO olass
diessl-electric submarines -- for use 1in the
Baltic. The EKILOs displace 3,200 tons, have a
teardrop shaped hull and make about 25 knotas
submerged. Thelir increased mansuverability makes
them more effeotive For shallow water operations.
The appesarance of these EILOs in the Polish Nawvy
indicates "that the Soviets wish to encourage the
Polea to bear mere of the naval burden in the
Baltio.

o An article in Havy Hewa & Underses Teob-
nology of 9 Oeteber relatea that "Despite
overwhelming teat sucoaess, MNavy Secretary James
Webb has killed the low-cost (about #200,000)
entiship torpedo @eand will not submit =
ocongressionally ordered report on the test
results.™ However, "torpedo anthusiasts hope that
political factors bayond the NHavy's purview may
yat save the Italian-mada (WHITEHEAD) wesapon that
passed sea triala with flying ooldra."™ Webb's
decision, 1t was reported, was based om the low
priority of the operational requirement for a
submarine anti-surface ship torpedo; plus m belief
that "there are significant unknowns in
interfacing this foreign-made torpedo with
existing submarine systepa.™ However, 1in later
gotion by the Houss Appropriationa Cozaittea,
Secretary Webb's order to kill the anti-ship
torpedo was oontradicted and the Navy told to
continue the testing of the WHITEHEAD A 184
electric torpedo; while ordering the Navy to apend
up to $10 million to procure 27 such torpedces for
follow=on teat and evaluation. The testas will
show the compatibility of the A 184 with U.5.
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submarine [ire control systems and how well the
warhead works. In addition, the committee noted
that the Navy bhed not submitted the report on the
torpedo which waa due in May. And therefore; the
Committes forbida cbligation of any of the recom—
mended amount for submarine tactical warfare
aystems (435 million) until 30 days after submis-
aicn of the report, 1including in-water test
results,"™

o Tha samé House Appropriations Committes
report of 28 October recommended "#112,899,000 for
Attack Submarine Development,”™ an addition of $100
million to the budget request authorized by the
Housa. Bassd upon the threat, tha Committes
believes that work in a number of areas should be
aignificantly accelerated: in advanced submarine
hull, mechanical and electrical (H M & E) techno-
logies such as boundary layer controls compllant
coatings, advanced materisls, automated control
systems and structures, and advanced propulsion
aystems == but pot for sensors or weapons develop=
ment. Funding of at least $100 million in FY '89
"to continue this effort® is called [or. And,
"tha MNavy 1a directed to apply #1171 million to
continue its investigation of new battery techno-
logy." The Committee ™also recommends $15
million, not  included in the budget, but
authorized by the House, be spent for shipbuillder
and Havy concept studies for improving the SSN-GEB
olass.

o HAYY HEWS & Undersesa Technmology of 6
Hovember mnotes that MHevy Secrestery Webb kan
approved production of 150 ME 48 ADCAP torpedoes.
The ADCAP was acheduled to apter tha f[last
inventory in 1983784, but delays pushed this back
to the late 1980s. Oparational testing of ADCAPs
at sea will begin in Decemsber wilth a bateh
delivered by Hughes during pilot production (of
100 torpedoes).
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o In the same issve of Hayy Hews, an
article byliped by Elli Bessner tells of & ride
in Ootober by Canadian officials on & TRAFALGAR-
clasa npuoclear submarine — the TORBAY. Tha
officials thought that the British S5S5N TORBAY "was
a8 tresendoua plece of technology, end so
impresaive that i1t is going to be & tough ect for
the French to follow.™ A choice ia to be made by
Canada between the British TRAFALGAR type and the
French RUBIS for a planned 10-12 Canadian muolear
attack submarine program. Canada anticipates that
the Americans will agree to release the technology
for the Britiah nuclears. The French RUBIS
submarine ia priced at approximately #350 million
and the TRAFALGARs are about 4500 million per
submarips,

o Defense Week of 13 OCotober reports that
a British-designed and built by the British
puclear reactor -- i running at full power and
was coppleted a few days ahead of its S-year
schedule apd within its 3500 million budget. This
Rolla Royce and Associates-bullt PWRZ2 reactor is
Ewice as powerful as any reactor previously bullt
by the Britiah, It will be used in Britain's four
TRIDENT-type GS5EBENa. It bhas, according to ita
designers, "pew salety features in ite forged
pressure veasel, reduced noise from cooling pumps,
greater phock resistance under attack end leas
peintenance. ™

(] Defense Weak of November notes that a
submarine=launched TOMAHAWK cruise misaile ™sue-
coessfully demonstrated a conventionsl submunitions
land attack capabllity =- using & live warhead in
a test oconducted on San Clemente Island.™ Tha
misaile flew about 500 miles, and along the way
hit savaral Ctargeta on the 1island with live
combined-efTects bomblets, before diving inkte a
simulated target on the island,.®

o INSIGHT/November 9, 1987 reports that
Swedish ASW forces are hoping the 0.5, will



develop antisubmsarine torpedoes which “are
suitable for use in relatively shallow waters -
and which could aid the Swedes in defending their
coastal areas against pepetration by Soviet
submarines.® It is noted that the penetrations
appear to be made by ssaller Soviet submarines and
that "moat existing ASW weapons are intended for
usa in the opan oosan with ita greater deptha.”

o The House Appropriations Cosmittee calls
for expenditure by the Navy of the &35 million
eppropriated for & satellite-to-submarine laser
communicationa capability. Although tha Navy
plana to test, 4in 1988:; blue laser comsunication
to submerged submarines; the Committes appears
Pakeptical about the Navy's commitment to laser
communications® -- having spent only $11 wmillion
of the $20 million appropriated last year. Accord
ing to Representative Young (R-Fla.), "I get the
feeling that you (the Navy) are not putting the
emphasis on the program that my collesgues and I
boped you would.® & Navy plan for the development
and deployment of & laser cosmunications systam
(to ballistic missile submarines) is called for.

o In a recent talk to KNSIA's ASW
Committes, Admiral Carl Troats the Chiel of Nawval
Dperationa, delivered these remarks -- amongst
others == about the Havy's use of space:

"At a time when space technology 41z almost
begging us to wuse it, we are atill wrapped in
our eaarth-bound security blanket. Wa ars
thinking in terms of the millions of asguare
miles of opague ocean whan we ashould be
thinking 4im terms of a planet seen as the
size of & basketball.

"We ara falling farther behind in & aspace
race that affects not only ASH and paval
warfare but our very national security.
Today we know that in wartime, even in a
cooventional war of limited duration, the two
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suparpowers would fight & battle of attrition
in space until one side or other had wrested
control. The winner would then wuse the
surviving space ayatems to decide the
conteésts on land and sea. Today, that
suparpowesr would probably not be the United
States. Deapite our successes in tha past,
despite cur superior technological bese; we
are today farther behind the Soviet Union in
the military application of space technology
than wa were when SPUTHIE firat went up.

"In short, the Soviets are prepared to go to
war in apace, and wa are not. They've
thought about it; they've developed a
competitive atrategy that exploits their
advantagea; they've procured the hardwara to
execute that strategy; they're organized; and
they're gebtting better, In 1986, they spent
30 billion dollars on space to our 18
billion. They conducted 91 launches to our
9: Hore than 30 percent of their misasions,
manned and unsanned, have supported military
operations, For our part, whether ocur apace
atation is even to have a military misaion
has become an interpational gguse celebrs.
In pombers,; flexibility, and redundancy of
aatellites; 1n survivability apd recopatitu-
tion of apace systems; and turning the coin
overs; in anti-satellite weapons, the Soviet
Opion has deployed what we are still
discuasing.

®] submit to you that notwithstanding all our
other efforts, pastering spage is the key
elemsant Iin preserving our lead in ASW -= and
ultisately our abllity to defend the ses
lanas and project power where and when
required. We have got to do a better job.

Piiven our current and projected funding

levels, that's & tough proposition. I am
sure Yyou get as tired as I do of being
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enjoined to "Do more with less.®™ There are,
however; oertain things we can do right now
to improve our performance, both in apace and
in the other areas of ASW that make such a
difference to our ocapability.

"In oclosings with regard to space, we've got
to stop being squeamish; and wa've got to
astart thinking mmbitiously and inmovatively.
The Soviet Unions whose  ipterpational
objectivea are by no means as high-minded as
oura, has no scruples about putting weapons
in space. Fo meed to reorient our thinking.
It only makes sense to build all our syatems
== and particularly our ASW syatems -- imper-
vious to jemming, interference; intercepticn
and to any other countermeasures that might
be wused against them:. This meana hardensd
systemsa, achieved by heavy Lift. It means
deploying them far encugh into apace that an
adversary would find it uprealistic to try to
intercept or interfere with them. And it
peana deploying encugh satellitea to be sure
that no matter what countermeasures wars
used, some would survive to resain dedicated
to protracted naval warfare. Or perhapa it
peans eaccelerating the efforts to develop
simpler, lower-cost systems in greater num-
bars that ocould be reconstituted in times of
orisis to ensure continuing capability.®

o Havy Hews & Undersea Techoology of 20
Hovember, reports that a panel of tha House Armed
Sarvices Committes staffers "will ioveatigate bhow
good Soviet submarines are ocompared to U,S.
pubmarines, " Tha pansl hopes to reach its
soncluaions before Congrass acta on the FY '89
defense budget. Anthony Batista, the staff direc-
ter of the House Armed Services R&D subcommittes,
and who led the push for this asubmarine panel,
sald about the submarine balanca, "I'm scared to
denth. I think the S3H-21 im not good enough, in
relation to the next geperation Soviet sobse-
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rines." Earlier, the Navy had saaid that "the 355N-
21 will restore 0.5. submarine superiority to the
wide margin enjoyed in the early 19708." But the
Bl subcommittes i1s worried that more asdvenced
technologiea than those 4in the SEANOLF may be
required, ®*The seapower subocommittes, however,
has felt that the S3H=-21 can overcome the threat
posed by the pew Soviet AKULA-0lass submarines,®

[ An article in the Hashipeton Post of 3
Decembar by Bremt Scoworoft, John Deutch and R.
James Woolsey, discussed "the survivability prob-
lem"™ for our strategic nuoclear defanse forces. Ik
is mnoted the "Eight or so submarines (S53BHs) are
very f[ew basketa in which to put the mnation's
antira survivable puclear deterprent.™ This i=
based on the assumption that a 50% agreed upon cut
in strategic warheads would then limit the U.5. to
12 55BN=s with about B on patrel at any one time ==
because the NHavy's teating of a V12-warhesd TRIDENT
II would cause each 35BN to be oredited with
carrying 288 warheads and 12 TRIDENT2 would
involve almost all of the 3600 warheads that would
be allocated to this part of the Triad of strate=
Ele defense syatems. Buty "this ia especially
alarping when one looks at a Soviet force of well
over 100 npueclear atteack submarines that oould
threaten this handful of TRIDENTs." And "given
the mparch of technology, the 1990a will bring
serious wulnerabilities for the bombers on their
basea and for nonmobile ICEMs®™ (since the Admini-
atration is not pushing for the mobile ICEM).
Thua; as a result; "in the relatively near future,
there will be vulnerable landbased ICBM and bozber
forces and only & few submarines to cerry our
whole strategic deterrent.® And that rather Cthan
a 50% preduction in strategie noeclear warheada
producing & more stable form of deterrence, tha
opposite is more likely to be truse,

o A commentary in SIONAL. November 1987 by

Admiral Jon Boyes says: "More command, control and
communications capabllitiea were added to Soviet
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strategic and attack submarine forces with the
activation of three extremely low frequency (ELF)
(80 to B0 hertz range) radioc stations in the
Soviet Union. These stations outpower and reliab-
ly cutdistance the sole; s=mall U.5. ELF station,
(used to transmit messages to distant submarines
at great dapths). ELF gives the military and
political leadership a better degres of control.®

o The oldest (29 years old) nuolear subma-
rine in commission; the USS SWORDFISH (SSN 579)
was [inally desactivated on 19 HNovember at tha
Heval Submarine Base,; Pearl Harbor. The President
of tha Naval Submarine League, Vice Admiral
Shannon D. Cramer Jr., 0OSN(Ret.), the original
Comsanding Officer of SWORDFISH, was the Kkeynote
speaker at the deactivation ceremony. The praessnt
CHOy Admiral Carlisle A. H. Trost, was a member of
the original SWORDFISH complement and qualified in
submarines while on board. Last of the SEATE
claas to be deaoctivated, SWORDFISH logged more
than 500,000 miles.

A supply of the official N3L Lapel Pina is now
avallable at the Submarine Force Museum:. Tha ooast
is #8.50 each. Please send your orders and
remittance to:

Submarine Force Library and Museum
Box 501; Naval Submarine Base

You may also want to ask for a copy of their OGift
Catalogue. It conteina many excellent gift ideas.
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JAKE HER DEEP
by I. J. Galantin, Algenquin Books, 262 pagea

This memoir of World Wer II submarine opera-
tiops written by & gutsy skipper describes his
ghip's ocompany's expariences in carrylog out thelr
mission in the Weatern Pacific during that stress-
ful time. Their ship, the USS HALIBUT, was a
"Fleat GSubmarine™ of which there were too few Iin
cur Navy in the early days of the war in the
Fapifio, The HALIBUT was an early sesber of that
class. Its main arsament conaisted of ten torpedo
tubes, six in the bow:; and four in the atern, and
fourteen reload torpedoes, It had one 4" gun on
the main deck, and two 20 = guns slong with two
EQ0-galiber machine guns on the "cigarette deck.®
This was P"the boat® that patrolled the Western
Pacific, attecking Japanese per-of-war apd per-
chant shipping: performing "life guard™ and other
duties "as assigned™ until, 1ip HALIBUT's case, it
was Bsubjected to the heaviest attack any of our
submarines survived; and returned to port as
evidence of the survivability of this type of
double-hulled submarine.

Ho ona should plunge into Admiral "Pate®
Galantin'a atory without Cirst reading his notea
on pages XI and XII. They explain who the expect-
ed sudiepce was [or this socount of historical
subparine events. Pete's main objective waa to
Eive the officers and men who served under him a
dooumented record of their experiences -- during
probably the moat desanding and exciting pericd of
their livea. Secomdly he was writing for w0
other categories of readera: thosa oconversant
with diesel submarine operations and capabilities,
and the wpinitiated who know little about the old
submarinea but are atill intereated in what thay
did in World War II. Onfortunately, in trying to
accommodata the latter category of readers, he had
to desgribe submarine conatruction, capabilities,
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equipment and tactics well enough =0 that the
uninitiated could follow the story he has te tell
== and do this without boring the Dolphin wearers,
I opust admit that though he hbas done this
adsirably. I pratty much skippad over thass time-
worn basios of the fleat boats, Perbhaps & joint
assesspent by all the types of readers would give
& more supportable opiplon of how thism book
satisfies their interesats.

Submarine warfare during WW II has bean
desoribed by some observers a3 "long periods of
utter boredom punctuated by brief intervala of
gheer terror.™ I don't remember the "shear
terror® bits por do I remember being greatly bored
by the war we fought out there in the Pacifio
egeinat the Japanese — in submarines. But it
could be more epplicable to EHALIBOT'a patrols,
where they bad & bit more frightening experiencea.
Admiral OGalantin's account lends a little more
credence to that quote. Ope of the officer's --=
vhoe was transferred to HALIBOT from an S-boat for
her fipal patrol — said that when the greatly
destruoctive attack started; he locked arcund him
to see ir the others were scared, because be
wasn't sure that fleet boats didn't normally react
like that to a depth charge attack, or whatever it
was slamming them. One look and he was convinoed
the HALIBUT was in real trouble. He also noted
that despite the great concussive affects and
severe damage oreated, nope of the crew hed broken
legs, mnkles, wrenched spines or anything compar-
able; and that only ooe man was sedated becauss of
the "terror® he felt.

Admiral Gelentin has given wus & detailed
eaoount of tha state of submarine warfare in the
Paoific including the laulty perforsance of the
pre=war produced torpedoes == which made for
dangerous and very [rustrating sitvations. He
elac glves us an appreciation of the new weapons
and equipsent that were then brought into usage
after the f[irst year of the war -=— the improved
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Mk18s, the alectric Mk1Bs, the IFF featura for the
radarsa which identifisd friend from foe. ate.

By including accounts of refit and refresher
training pericds, and by making reference to mail
from home and femily relationships of his crew, ha
has taotfully made the point that his ship'a
coEpany wos & closely knit team of sensitive and
vary buBsan YOUung men. This puts the grueling
experiences of the patrola in a realistic context.

The skipper, Galantin, carries us through the
successes and disappointments of HALIBUT's patrols
with ocomplete candor =-- questioning his own
decisions and pulling no punches. It is an enigma
that this akillful and ssasoned commanding officer
and orew should become the victim: and perhaps the
only known wvictim, of & particular edvance i1in
Japaness anti-submarine technology for which they
had no f[orewarndng. Later, 1t appeared that
intelligence people might heve had some Iinklings
of a magnetic anomaly detection capability Ain
Japanese ASW alroraft, and that this might have
been the ocause for such & swift and scourate
attack on HALIBUT using bomba or depth ocharges.
This pevere attack occurred on the laat patrol of
the HALIBOT -- her tenth; and Admiral Galantin's
fifth in a row., The paterisl damage sustained
eppears Gto have been the pgreatesat for any
surviving submaripe, &and was so assasaad by
Admiral Lockwood on BALIBUT's return to Pearl
Harbor. Her pressure hull was dished-in in
sevaral places, her generators were knocked off
their blocks -- and then there was a savere
explosion up in the forward battery causing both
the battery coopartpent and the forward torpedo
room to be olosed off, isoclating the man tharsa.
HALTEUT waes consequently put out of commission,
ending her war.

PTake Her Deap” is a thrilling recounting of

a submarine'a seprvice to our country. Two
centuries earlier John Paul Jones sald that he
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intended to take his ship ™into harm's way."®
Theas guyas did just that; and we are thankful that
they got back to tell about it.

Jim Androws

REMEMBERING THE NAVAL SUBMARINE LEAQUE

As you have your will drafted or revised, we
hope that you will rempember the Naval Submarine
Leagua., It is through your continuing support
that the HNaval Submarine League will be able to
grow and make a difference and contribution to
ephance the public's support for the Submarine
Sarvicaes.

There are many different ways to include the
Naval Submsarine League in your will. You may want
to make an outright bequest of cash, atock or
other proparty to the Foundation. Or, Yyou may
prefer a plan that would firat provide for the
beneafit of your family members during their life-
timen, after which tims certain deslgnated asseta
of yours would be distributed to the League. It
is also poasible to name the HNaval Submarines
League as a contingent benaficiary. For example,
you may provide for the League to receive cash or
other proparty from your satate only 4if others
named in your wlll are not living at the time of
your death.

Wa would be pleased to provide you or your
attorpey with more information on how you can
suppert the HNaval Submarine League and ita work
through your will.
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Shephard of the Sea Pipe Organ

A pipe organ is being purchased for the
Naval Submarines Base New London Shapherd of the
Sea Chapal. The organ was built in 7956 and
installed ip the First Presbyterian Church,
Greepwich, CT. The church iz enlarging its
sanctuary and will be purchasing & different organ
in the future. A deacription of the organ is as
Tollows: Hanufactured by Acatin Orgens; Inc.s
Hartford; CT. Replacement coat, 1987 prices -
$252, 000,00, Cost to chapel community including
purchass, rencvation and inpatallation -
.‘E‘niuml Ml-

Government funds are pot available to pur-
chase this organ. Instead; a designated offering
acoount within the Religious Offering Fund has
been established to receive money for the organ,
A Memorial Plagque will be prepared [or the Dedica-
tion Service listing all gifts of ¥500.00 or more.
The organ's installation in the Shepherd of the
Sea Chapal will be in the spring of 1988,

Tha Shepherd of the Sea Chapel serves the
antires ocommunity. Protastant and Roman Catholic
Sarvicas are hbeld weakly with a Jewish BService
conducted every other month. Additiopelly, pumer-
ous weddings are conducted each year =slong with

special Holy Day and Memorial Services. Special
choral conocerts and musical performances are per-

formed for the enjoyment of the entire 3S.E.
Connectiout area.

Flease consider giving a gift to the SHEFHERD
OF THE SEA PIPE ORGAN FUND and help to greatly
aphance the Shepherd of the Sea Chapel. Oifts may
be sent to the [ollowlng:

Chaplains Office

Navel Submarine Base New London
Box 13

Oroton, CT 06349-5013



HAVAL SUBMARINE LEAGUE
HOROR ROLL

BENEFACTORS
ADVAKCED TECHNOLOGY
ALLIED BENDIX AERCSPACE CCEANICS DIVISION

ALLIED CORPORATION., BENDIX ELECTRODYNAMICS
AMERICAN SYSTEMS CORPORATION

ANADAC, INC.

AMALYSIS & TECHNOLOGY, INC.

APFLIED MATHEMATICS, INMC.

AROOSYSTEMS, INC.

ARGO-TECH CORPORATION

ARMED FORCES COMMUNICATIONS & ELECTRONICS ASSOC.
BABCOCK AND WILCOX COMPANY

BATTELLE MEMORIAL INSTITUTE

BDM CORPORATION

BIRD-JOHNSON COMPANY

BOEING AEROSPACE COMPANY

BOOZ-ALLEN & HAMILTON, INC.

COMPUTER SCIENCES CORPORATION

DATATAPE, INC.

DECISION SCIENCE APPLICATIONS

DEUEL & ASSOCIATES, INC.
DIAONOSTIC/RETRIEVAL SYSTEMS, INC.

EDO CORPORATION

EGAC WASHINGTOH AMALYTICAL SERVICES CENTER INC.
ELECTRIC BOAT DIVISION OF GENERAL DYNAMICS
ELIZABETH 3. HOOPER FOUNDATION

ESSEX CORPORATION

FMC CORPORATION

GENERAL ELECTRIC AEROSFACE MARKEETING
GENERAL ELECTRIC MARINE & DEFENSE F30
GENERAL PHYSIC3 CORPORATION

GLOBAL ASSOCIATES, LTD.

ONB INCORPORATED, INDUSTRIAL BATTERY DIVISION
GOODYEAR AEROSPACE CORPORATION

GOULD INC., OCEAN SYSTEMS DIVISION

GTE GOVERNMENT SYSTEMS CORPORATION
HAZELTINE CORPORATION

HONEYWELL, INC.

HUGHES AIRCRAFT COMPANY

I8M CORPORATION
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INTEROCEAN MANAGEMENT CORPORATION
INTERSTATE ELECTRONICS CORFORATION

JAYCOR

KAMAN AEROSPACE CORFPORATION

EOLLHORGEN CORPORATION ELECTRO-OPTICAL DIVISICN
LOCKHEED CORPORATION

LORAL SYSTEMS GROUP

L. Q. MOFFITT, INC.

MARTIN MARIETTA BALTIMORE AEROSPACE
HATIONAL FORGE COMPANY

HEWPORT NEWS SHIPBUILDING

RORTHROP CORPORATION

KORTHROP SERVICES, INC.

ORI, INC.

PACIFIC FLEET SUBMARINE MEMORIAL ASSOCIATION
PEAT MARWICK MAIN & COMPANY

PICERELL ASSOCIATES

PLANNING SYSTEMS INC.

PRESEARCH INCORPORATED

PURVIS SYSTEMS INCORPORATED

RAMCOR, INC.

RAYTHEON COMPANY SUBMARINE SIGMAL DIVISION
RCA CORPORATION, MISSILE & SURFACE RADAR DIVISION
RESOURCE COMSULTANTS INC.

ROCEWELL INTERNATIONAL CORPORATION

SAIC

SANDERS ASSOCIATES

SCIENTIFIC ATLANTA INC, GOVERNMENT PRODUCTS DIV.
SEAKAY MANAGEMENT CORPORATION

SHIP ANALYTICS

SINGER COMPANY, LIBRA3SCOPE DIVISION
SIFPICAN, INC.

SPERRY CORPORATION MARINE SYSTEMS DIVISION
STONE & WEBSTER ENGINEERING CORPORATION
SYSCON CORPORATION

SYSTEMS PLANNING & ANALYSIS

TECHMATICS TECHNOLOGIES CORPORATION

TITAN SYSTEMS, INC.

TRACOR APFLIED SCIEMCES

TREADWELL CORPORATION

TRIDENT SYSTEMS. INC.

TRW FEDERAL SYSTEMS QROUP

UNC RESOURCES, INC.
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UNIFIED INDUSTRIES. INC.

UNISYS SHIFBOARD & OROUND SYSTEMS GROUP
UNISYS SURVEILLANCE & FIRE CONTROL
UNITED TECHNOLOGIES CORPORATION

VITRO CORPORATION

WESTINGHOUSE ELECTRIC CORPORATION
WESTON CONTROLS

ZIMMERMAN ASSOCIATES INC.

HEW SKIFPERS
RAE E. ARISON

RADM RALPH M. GHORMLEY, USH(RET.)
VADM SHANNON D. CRAMER, JR., USM(RET.)
VADH JOM L. BOYES, USH{RET.)

HEW ADVISORS
CDR LEE BERT FINDLY

NEW ASSOCIATES
CAREY CONGDON

RADM EDWARD K. WALKER, SC., U3SN
GERALD A. CANN

DOODGLAS P. WHITE

MIDN JONATHAN G. GILLISON 4/C

LT JOHN A. KROLL, USN

LTJG JAMES B. BURROMS., JR.
COLONEL PETER E. BOYES, USAF{RET.)

PRIDE RUNS DEEP
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THE SUBHARINE REVIEW ias & guarterly publication
of the Submarine League. It ia a forum for
discuassion of submarine satters. HNot only are tha
ideas of its membars to be reflected in the
REVIEW:; but those of others as well, who ars
interested in submarines and submarining.

Articles for this publication will be accepted
on any subject cleosely related to submarine
matters, Thelr length should be a paximem of
about 2500 words. The content of articles is of
first importance in their sealection for the
REVIEW. Editing of articles for clarity may be
necessary, since important ideas ashould be readily
understood by the readers of the REVIEW.

A $100.00 stipend will be paid for each major
grticle publisbed, Although thia is not a largs
emount, 1t will bhelp off=et the authors ocost for
paper, pen and typing. Anoually., three articlea
are selected for sapecisl recognition and an
honorarium of up to $400.00 will be awarded to the
authors.

Articles should be subsitted to the Editor;
W. J. Rubhe, 1310 MacBath Street, MceLean, VA 22102.
Discusaion of ideas for articles are ancouraged,
phona: (7T03) 356-3503, after office hours.

Commenta on articles and brief discusaion itema
are welcomed to make fthe SUBHARINE REVIEW &
dyoamic preflection of the Lesgue's Aintereat in
subhmarines,

The sucoess of this magazine is up to thoss
persons who have such a dedicated Aintereat 4in
subparinea that they want to kesp alive the
submarine past, help with present submarine
problems and be influantial in guiding the futura
of submarinea in the U.S5. Havy.
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. MEMBERSHIF STATUS

L

. Current - Last REVIEW - Year ago
(]

* jctive Duty B9l B89 791
* Others 2591 2582 2285
* Life 128 121 105
* Student 25 24 17
®* Foreign 30 32 20
®  Honorary 12 12 6
.

* Total 3684 3660 3224
a

. Hon-Renewal Total == 1021

L

*  HAVE YOU OOTTEN 2 NEW MEMBERS FOR 19877

L |
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Circulation of this issus axceads 5,500
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UNITED STATES SUBMARINE FORCE
SINCE 1900
PRIDE RUNS DEEP
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THE DATES FOR THE 1988
SIXTH ANNUAL SYMPOSIUM

are
JUNE 8-9, 1988
at the
RADISSON MARK
PLAZA HOTEL
Alexandria, Virginia

MARK YOUR CALENDARS AND
SAVE THESE DATES!
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